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ABSTRACT 

This non-experimental, quantitative study investigated the association between 

the number of high school mathematics credits earned and college attendance. 

Specifically, this study examined the relationship for graduates of Kansas City Missouri 

Public Schools (KCPS) and Kansas City Kansas Public Schools (KCKPS) in the 2017- 

2018, 2018-2019 and 2019-2020 school year. Research has shown that to be college and 

career ready, students need to complete at least four math courses in high school (Darolia 

et al., 2020). This study investigated the college attendance rates of high school graduates 

from two districts, one which required three math credits for high school graduation and 

another which required four.  Utilizing descriptive statistics, this study analyzed data sets 

from both school districts, merged with data from the National Student Clearinghouse 

(2021) to determine if there were statistically significant differences between the college 

attendance rates of graduates. KCKPS graduates were found to take 0.76 more math 

credits than KCPS graduates. When looking at college attendance, the findings suggested 

that graduates of KCKPS attended both two and four-year colleges at a statistically 

significant higher rate than KCPS graduates when controlling for grade point average and 

ACT composite score.  
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CHAPTER 1 

INTRODUCTION 

 There are significant differences in the requirements necessary for a standard 

high school diploma across state and district lines. A standard diploma type, according to 

the Education Commission of States (2021), refers to the minimum requirements 

necessary to earn a high school diploma. States and individual school districts set 

standards for the course work required to earn a standard high school diploma. When 

focusing on mathematics, there are a significant number of states that require only three 

years of math coursework, as opposed to four for graduation. This is noteworthy because 

four years of math can serve as a gatekeeper for gaining entrance into college (Adelman, 

1999; Adelman et al., 2003; Schneider, 2003). Macdonald’s et al. (2019) analyses of the 

50 states plus the District of Columbia found that 17 states require four years of math for 

a standard high school diploma; many require specific courses to be included in these 

credits, such as Algebra I and Geometry. In contrast, 27 states, the clear majority, only 

require three years of math instruction. Two states were found to require only two years 

of math, while five others have no set state requirements and instead relied on districts to 

make these educational decisions. This discrepancy in expectations and its relationship to 

a student’s inability to choose college is the focus of this research study. 

 Planty’s et al. (2006) analyses of data from the Department of Education revealed 

that the average senior in 2004 compared to the 1982 senior took about one more year of 

coursework in mathematics, as well as, science and foreign language and more than one 

year more of mathematics above the level of Algebra I. This increase in coursework 

failed to meet Darolia’s et al. (2020) recommendations based on the Coordinating Board 
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for Higher Education (CBHE) of four mathematics courses for enrollment in a Missouri 

public university following high school. Despite this recommendation, the reality is that 

the Missouri Department of Elementary and Secondary Education (DESE) (2015) does 

not require alignment to this standard at the district or state level. Darolia et al. (2020) 

postulated that a lack of access to STEM courses in high schools has served as a barrier 

to STEM entry and success in college. However, findings of this research suggested that, 

“there is no evidence that differential exposure to math or science courses separately in 

high school affects postsecondary STEM enrollment or attainment” (Darolia et al., 2020, 

p.33). Significant to these findings, is the examination of the difference between college 

preparatory and college level mathematics, rather than access to singular mathematics 

coursework, as is the focus of this study. In other words, the researchers considered the 

quality of the mathematics coursework rather than the quantity of mathematics 

coursework. 

Roderick et al. (2009) identified four essential skill sets for entering college: 

“content knowledge and basic skill; core academic skills; non-cognitive or behavioral 

skills; and “college knowledge”, the ability to effectively search for and apply to college” 

(p.185). Furthermore, the three most recognized indicators used by colleges, according to 

these researchers are: “coursework required for college admission, achievement test 

scores, and grade point averages” (p. 185). Thus, coursework required for college 

admission, irrespective of quality, specifically, mathematics coursetaking served as the 

focus of this study.  
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Problem Statement 

Research is clear, advanced course taking provides increased outcomes for 

students in secondary education (Long et al., 2012). Byun et al. (2015) found, “a 

significant effect of advanced math course taking on college enrollment” (p.11). This 

may be in part because, colleges look beyond entrance exams, including ACT or SAT, 

and at the level of high school courses taken (Riegle-Crumb & Grodsky, 2010). Bozick 

and Lauff (2007) pointed out that,  

Almost everyone in high school believes he or she will attend a baccalaureate 

college. Roughly 40 percent will actually do so in the first few years after high 

school, with an additional 30 percent going on to a sub baccalaureate college. 

(p.17)  

Students have big dreams of attending college, but the reality is that they are not 

attending at proportional rates.  There is likely a disconnect between their ambitions and 

the expectations placed upon them. When students are not required to take four years of 

mathematics coursework, the result is that they fail to meet to the requirements for 

entrance into universities.  

Low expectations by teachers and schools may also contribute to a mismatch 

between the grades students receive and their actual readiness to meet their long-term 

goals (The New Teacher Project (TNTP), 2020). Similarly, if students believe that they 

can attend college, but their transcripts do not outline adequate coursework, in the form 

of four mathematics credits, their access is limited. As it stands, the limited preparation of 

three high school math classes is likely to limit student’s ability to attend a four-year 

college or university. This is because the top 150 universities, such as University of 

Missouri (MU) (2020), require four years of mathematics coursework in high school to 

gain acceptance into their institutions.    
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Mathematics coursework in high school has long been thought to serve as a 

gatekeeper to higher education. In fact, “the odds of being enrolled in college were 

approximately eight times higher for students who took advanced math courses then for 

students who did not” (Byun et al., 2015, p.11) even when controlling for socioeconomic 

status and racial differences. This means that when students are provided the opportunity 

to participate in advanced math, the impact extends far beyond high school and 

transcends the boundaries of race and income, markers that are known to typically stymie 

potentially equitable advancements. Access to advanced mathematics coursework, and 

the taking of these courses are central to differences in educational attainment (Adelman, 

1999; Byun, et al., 2015; Kelly, 2009; Lee & Bryk, 1988; Riegle-Crumb & Grodsky, 

2010; Wang & Goldschmidt, 1999, 2003). 

There is a resounding amount of research which suggests that advanced course 

taking has strong positive effects on educational outcomes (Byun et al., 2015). In fact, 

when focusing in on math, Cortes et al. (2013) found, “double-dose algebra increased the 

percentage of students who graduated from high school and those who enrolled in 

college” (p.75) in Chicago Public Schools. However, it is important to note that double-

dosing algebra is only possible when there is intentional planning in scheduling to allow 

for two periods of algebra.  Double dosing algebra offered a support for the “algebra for 

all” initiative in Chicago Public Schools which called for all students to enroll in algebra 

in the ninth grade or earlier (Cortes et al., 2013). A policy initiative, such as, “algebra for 

all” removes remedial mathematics coursework as a substitution course and allows 

students the opportunity to gain access to higher level coursework while simultaneously 

being supported in the remediation or building of missing skills through the double dose. 
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This initiative speaks to the impact of high school mathematics coursework on college 

entrance exams, high school graduations rate and college enrollment rates (Cortes et al., 

2013). Although the research is clear that mathematics coursework matters, there are still 

a significant number of states and districts who have failed to maintain high expectations 

that set students up for success to attend a four-year college or university; this is because 

they require less than four years of mathematics coursework to earn a standard high 

school. The scope of this requirement extends beyond a single district and onto that of 

states. The inequity in college acceptance of some students not receiving the opportunity 

to meet college entrance requirements exists on a national scale.  

Byun et al. (2015) found that students who took advanced math courses were two 

times more likely to be enrolled in college. This statement serves as a foundation to the 

research in this study. If the impact of mathematics coursework is this significant, then 

effective leadership at the district, state and national level is critical to ensure the 

implementation of universally high expectations pertaining to mathematics coursework 

completion in high school. The researcher believes that limited preparation of three high 

school math classes is likely to limit a student’s ability to gain acceptance into a four-year 

college or university as measured through college attendance. This statement serves as 

the foundation of this quantitative research study. The misalignment in expectations 

between high schools and colleges, at both a district and state level, beginning with a 

students’ inability to access algebra in eighth grade leaves students unable to compete for 

acceptance, and ultimately attend a university based on their lack of mathematics 

coursework.  
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Equitable practices of access should be utilized to inform decision making within 

all schools. If it is known that advanced mathematics coursework serves as a gatekeeper 

to higher education (Adelman, 1999; Adelman et al., 2003; Schneider, 2003) then this 

coursework should be expected of all students across the nation. The implementation of 

the Common Core Standards for College and Career Readiness (2022) launched in 2009, 

allowed for the standardization of coursework learning standards across states. According 

to the U.S. Department of Education (2020), The Common Core State Standards, “set 

forth clear concepts that students need to know and understand” (p. 1) but in further 

analysis failed to outline a template for rigorous high school coursework requirements for 

a standard high school diploma. Instead of specific coursework requirements, “federal 

law requires that all states receiving Title I funds have high-quality standards” (U.S. 

Department of Education, 2020, p.1).  

The focus of this study specifically looked at the association between district 

expectations for math course taking in Kansas City Missouri Public Schools (KCPS) 

verses Kansas City Kansas Public Schools (KCKPS) and their graduates’ attendance at a 

four-year college or university. Thus, this study provides useful data to ascertain the 

association between districts not implementing rigorous graduation standards pertaining 

to mathematics coursework requirements and a student’s inability to attend a four-year 

college or university. 

Purpose of Study 

Despite, The University of Missouri (2020), a top 150 university, requiring four 

years of mathematics coursework to gain admission, DESE (2015) expectations require 

only three years of mathematics coursework to earn a standard high school diploma. 
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Therefore, there is a mismatch in the expectations placed on students who graduate from 

high school and the requirements of students to attend a four-year college or university.  

The purpose of this study was to investigate the relationship between math 

preparation, as measured through completed mathematics coursework, on a high school 

graduates’ attendance at a four-year college or university, which expects students to have 

completed four credits of math. The scope of this research study was local and 

comparative in nature, analyzing graduating seniors in KCPS from three school years: 

2017- 2018, 2018- 2019 and 2019- 2020, to those from KCKPS during the same time 

period. KCPS graduates were only required to take three credits of math for graduation: 

Algebra I, Algebra II and Geometry. The decision to require three credits of mathematics 

coursetaking in KCPS is aligned with the DESE’s (2015) expectations which require only 

three credits of math. However, there is a misalignment to the Coordinating Board for 

Higher Education (CBHE) which recommended, according to Darolia, et al. (2020), four 

mathematics courses. In contrast, graduates from KCKPS matriculate through a system 

which offers math as a part of the core curriculum of classes in grades nine through 

twelve. Significantly, KCKPS’ requirement of math as a part of the curriculum each year 

of high school, totaling four years of mathematics coursework, exceeds the state standard 

which calls for only, “three units of mathematics, including algebraic and geometric 

concepts” (Kansas State Department of Education, 2019, p.1).  

Before proceeding with the research questions and accompanying hypotheses, it is 

important to note the term Latinx refers to Hispanic students. Latinx is a person who lives 

in the U.S. and who comes from, or whose family comes from, Latin America; used 
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when you do not want to say that the person is a man or woman (Salinas Jr. & Lozano, 

2017).  

Research Questions and Hypotheses 

This study attempted to answer the following questions: 

1. Are the four-year college attendance rates of high school graduates from two 

districts, KCKPS and KCPS, with different mathematics requirements for 

graduation significantly different?  

2. Are the four-year college attendance rates of Black high school graduates 

from two districts, KCKPS and KCPS, with different mathematics 

requirements for graduation significantly different?  

3. Are the four-year college attendance rates of Latinx high school graduates 

from two districts, KCKPS and KCPS, with different mathematics 

requirements for graduation significantly different?  

This research study examined the association between expectations for 

mathematics coursework for a standard high school diploma, established in district 

policy, and college attendance.  

Due to the use of a regression analysis, White high school were not investigated 

in a specific research question. This is because a logistic regression requires a variable to 

be left out for comparison purposes. Therefore, to answer research questions two and 

three and find the estimated differences, White high school graduates were the variable 

left out to make a meaningful comparison. To answer the research questions posed the 

following hypotheses was tested:  
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Ho: There is no statistically significant difference in the four-year college attendance 

rates of KCPS graduates and KCKPS graduates when controlling for grade point 

average and ACT Composite score, α ≤ .05. Students attend a four-year college or 

university at the same rate. 

H1: There is a statistically significant difference in the attendance rate of KCPS and 

KCKPS graduates at a four-year college or university. The proportion of KCKPS 

students who attend college is higher than the proportion of KCPS students who 

attend college, when controlling for grade point average and ACT Composite 

score, α ≤ .05.  

In this research project the dependent variable, attendance at a four-year 

university, was binary, meaning it had a dichotomist outcome of yes or no. Therefore, an 

analysis was used to test the significance of difference between two sample proportions, 

to look descriptively at the relationship, and to make a statistical inference to learn about 

the population. The null hypothesis (Ho) is a prediction of no difference. This means that 

the independent and dependent variable, in this case: years of mathematics course work 

and attendance at a four-year college or university are unrelated. 

In contrast, the alterative hypothesis (H1) is a predication that the proportion of 

students that attend college from the respective districts is not the same. Students in 

KCKPS who are required to take four years of mathematics courses attend college at a 

greater rate than graduates of KCPS that are required to take only three mathematics 

courses for a standard high school diploma. Therefore, the independent variable is related 

to the dependent variable and there is a difference in the rate of attendance at a four-year 

college or university between high school graduates of KCPS or KCKPS based on the 
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independent variable of having three or four years of mathematics coursework required 

for a standard high school diploma. In conclusion, if the |z(observed)| > |z(critical)| you 

reject the null. In contrast if |z(observed)| < |z(critical)| you fail to reject the null and take 

on that the alternative is true.  

Variables. In this non-experimental, quantitative research study, the independent 

variable for the district level hypothesis was binary or dichotomous in nature. It was 

recorded as a dummy variable and coded one (1) if the student attended high school in the 

district requiring four or more mathematics courses, KCKPS, and zero (0) if a student 

attended high school in KCPS, which required only three mathematics courses for high 

school graduation. Here, the dependent variable, or the variable that is explained by other 

variables was attendance at a four-year university.  For this study, college attendance was 

defined as a student who was enrolled at a college or university on the first day of the fall 

term following graduation, either Fall 2018, 2019 or 2020 respectively. Other variables 

listed in table 1 and their corresponding level of measurement, include:  

Table 1 

Variables and their Level of Measurement 

Variable Level of Measurement 

Number of Math Courses Completed 

- Independent Variable 

Ordinal 

College Attendance  

- Dependent Variable 

Nominal; Recoded as a Dummy Variable  

- Ordinal (1=yes; 0=no) 

Race Nominal 

Gender Nominal  

GPA Ratio 

ACT Composite Score Ratio 
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Theoretical Framework 

The theoretical framework, “explains, either graphically or in narrative form, the 

main things to be studied- the key factors, concepts or variable- and the presumed 

relationships among them” (Miles & Huberman, 1994, p.18). The theoretical framework 

for this study consists of theories that are considered foundational for student attendance 

at a four-year college or university, specifically: mathematical knowledge, college 

knowledge, academic advising and leadership.  

Mathematical knowledge serves as the primary framework for which this research 

study is fixed. A students’ ability to access mathematics instruction and curriculum is 

critical to their ability to become college eligible. However, quantitative measures, such 

as mathematics preparation alone, does not guarantee successful college integration. 

College knowledge consists of a student’s ability to navigate the complex procedural and 

social aspects of the college-going process (Roderick et al., 2009). Furthermore, to aid in 

this navigation, this study analyzed the role that academic advising, both within high 

school, in the transition from high school to college and through college have on a 

student’s ability to both navigate complex systems and integrate into college culture. 

Finally, engrained in each of these aspects is that of leadership; both instructional 

leadership and transformational leadership, are included in this work and are essential to 

student success. Marks & Printy (2003) found, “when transformational and shared 

instructional leadership coexist in an integrated form of leadership, the influence on 

school performance, measured by the quality of its pedagogy and the achievement of its 

students, is substantial” (p. 370).  Therefore, a careful analysis and deeper review of each 

of these four topics: mathematical knowledge, college knowledge, academic advising and 
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leadership will occur in chapter two utilizing both qualitative and quantitative empirical 

studies, as well as journal articles, books, reports, state and national data bases.  

Mathematical Knowledge 

Mathematics coursetaking in high school and its alignment or misalignment to 

entrance requirements at four-year colleges and universities is foundational to this 

research study. High school math courses are generally arranged into hierarchical 

sequences which increase in difficulty from Pre-Algebra to trigonometry or Calculus 

(Adelman, 1999; Schneider et al., 1997). However, a great body of research suggested the 

need to, “assess the extent to which these advanced courses present challenging material 

and translate into proficiency in mathematics and science, as well as, to address the 

persistent gaps in coursetaking” (Dalton et al., 2007, p. 50) amongst certain demographic 

groups.  

There is a mixed body of research on the impact that mathematics course 

offerings and requirements have on students. Long et al. (2009) utilized FDOE’s 

Education Data Warehouse (EDW), a longitudinal database which collects records on all 

students enrolled in Florida’s public schools and colleges. The researchers’ initial sample 

included 77,646 students who were enrolled in the eighth grade in the 1998-1999 school 

year and went on to enroll in a Florida college. Long et al.(2009) found “taking Calculus 

or Precalculus raises the likelihood of readiness by 48.9 percentile points relative to 

stopping at Algebra I or below” (p.15). Therefore, it is worth exploring further the 

association of course taking on college readiness and the possible impact that advanced 

mathematics coursework can have on ensuring students are college and career ready.  
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Historically, the shift from discipline-centered curriculum reform, where the goal 

of education is, “not social adjustment but rather intellectual development” (Franklin et 

al., 2008, p.462) to the emergence of basic skills moves mathematical knowledge from a 

place of procedural understanding to a conceptual one. According to Franklin et al. 

(2008) this emergence came about due to: 

• Social dislocations and popular protests 

• Decline of student achievement  

• Revitalized behavioral approach 

• Curriculum differentiation  

Following this reform, in the 1970’s there was a pendulum shift away from student-

centered work that had occurred with “academic, discipline-centered curriculum they 

labeled the New Basics” (National Commission on Excellence in Education, 1983, p. 24). 

Finally, No Child Left Behind brought about a claimed commitment of, “student-centered 

practices, team teaching, inquiry-based science instruction and an emphasis on promoting 

students” (Franklin et al., 2008, p.472). There have been significant conversations 

centered around standards and outcomes, however, there is a misalignment in the 

outcomes that can be created through the current standards for coursework for a standard 

high school diploma.  Exploring this mismatch in expectations, especially in an era of 

accountability, allows for the lived experiences of teaching and learning to be critiqued. 

Furthermore, it is worth exploring the association of course taking on college readiness 

and the possible influence that advanced mathematics coursework can have on ensuring 

students are college and career ready. 
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College Knowledge 

College readiness, explained by Roderick et al. (2009) has been historically 

defined in concrete quantitative measures, including: grade point average, coursework 

and performance on high stakes test, such as, the ACT (Roderick et al., 2009).  However, 

these researchers defined a fourth parameter, college knowledge, as, “the information and 

skills that allow students to successfully navigate the complex college admissions and 

financial aid processes, as well as develop an understanding of college norms and 

culture.” (p.190). This information, resources, and skills is one of the building blocks that 

serve as theoretical framework for this research study.  

While traditionally not discussed, Roderick’s et al. (2009) proctored that, college 

knowledge may contribute to significant disparities in college readiness by income and 

race. Currently, there is a misalignment between expectations of high school students at 

the school, district and state level and the requirements of students for college attendance.  

This point offers initiation of action for school reform, one in which all districts and 

states require four years of mathematics coursework for a standard high school diploma 

in alignment with admission and attendance requirements of four-year colleges and 

universities; so that college or career becomes a choice for students rather than a decision 

made for them due to insufficient coursework.  

Pallais and Turner’s (2006) pointed to information constraints or college 

knowledge as information problems, “affecting aspirations and preparation for college” 

(p.362) at any point within the pipeline. Avery and Kane (2004) compared 282 high 

school seniors from three schools in Boston public schools enrolled in the College 

Opportunity and Career Help (COACH) program which brought Harvard students to 
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work as coaches to 250 suburban students from Concord-Carlisle High School. The 

authors detected that, “although the two groups [low-income underrepresented students 

and high-income White students] had similar educational aspirations, they differed 

dramatically in the extent to which they had taken concrete steps to prepare for the 

transition from high school to college” ( p.364). For example, while more than 97% of 

the senior suburban students from Concord-Carlisle had taken the SAT by October, less 

than one-third of the COACH students had completed the test (Avery & Kane, 2004). 

The differential outcomes were due to a misalignment between expectations of high 

school students at school, district and state levels and requirements for college 

attendance. 

Knowledge of the dominant culture presents value in providing students with 

access to the information to open doors. This perspective offers initiation of action for 

school reform. Apple and Beane (2007), claimed that the hidden curriculum in schools 

allows for, “significant lessons about justice, power, dignity and self-worth” (p. 14). 

Often knowledge is limited and socially constructed, thus students must continue to 

analyze and examine world views and challenge the status quo (Apple & Beane, 2007; 

Ladson-Billings, 1995). Educators must work to embed the wealth of knowledge that 

many urban students bring about the world and create intentional opportunities to make 

meaning of those experiences to ensure supportive structures are in place to navigate the 

college process both socially and academically (Davis, 2002). 

Academic Advising 

Integration into a four-year college or university’s community and culture are 

critical to students’ persistence toward college completion (Tinto, 1975). This research 
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delves into preparedness of students for attendance at a four-year college or university 

through the lens of mathematics coursework, as opposed to persistence or retention, 

however, it is worth noting that academic advising can impact a student’s preparedness 

and knowledge of navigating the college application, admission and enrollment process.  

Bell et al. (2009) analyzed data from descriptive case studies of 15 high schools, 

three in each of five states—California, Florida, Georgia, Maryland and Pennsylvania—

to investigate students’ knowledge of college as both 9th and 11th graders. In each state 

one high school was above average regarding students’ achievement and socioeconomic 

status, one was average on both measures, and one school was below-average on both 

measures utilizing Common Core and U.S. Census data. These researchers observed in 

their analysis of data, not surprisingly, that 11th   grade students knew more detailed 

information about the college process. Their information came from a variety of sources, 

including the internet and high schools, however, family members served as the primary 

source. The most notable finding of Bell’s et al. (2009) analysis was, “the amount of 

college information that a student has is influenced by the social, economic and policy 

context that the student inhabits” (p. 671). Their observations are connected to Bourdieu 

and Passeron’s (1977) ideas about habitus as an unconscious, internalized force, mediated 

amidst the social classes in which individuals were born and raised. Both 9th and 11th 

graders cited family members including parents, siblings and cousins as sources of 

information; 11th graders also utilized “school-based resources such as teachers, college 

counselors and career centers” (Bell et al., 2009, p. 673). Implications of their findings 

suggest the critical need for academic advising and counselor guidance in high schools. 
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These individuals act as builders of social and cultural capital for students (Bourdieu & 

Passeron, 1977).  

Students must feel supported to successfully meet rigorous standards for college 

and career readiness. The lowering of expectations for mathematics coursework to less 

than four high school courses for a standard high school diploma is associated with a 

student’s inability to gain access to a college experience through attendance at a four-year 

college or university. As previously mentioned, these decisions and development of 

mathematical knowledge and college knowledge are influenced by the role of the 

counselor in academic advising. As such, academic advising can take fold in high school 

in the form of a counselor, in the transition from high school to college, and in college 

through an advisor. Roles must operate in cohesive and collaborative manners to be 

effective. High school counselors must maintain ongoing awareness of mathematical 

knowledge and college knowledge and college advisors, likewise, must know what high 

schools are doing to prepare students in these areas. Equally significant to students’ 

successful transition is the role of leadership in schools. 

Leadership 

In 1978, Burns categorized transformational leadership as a subtopic of leadership 

believed to propel principals as instructional leaders through changes in beliefs and 

expectations regarding policies and practices within schools. In the case of this study, 

such transformation would come through a visioning process which creates challenging 

goals that both inspire and motivate individuals to join the team and become leaders 

themselves (Burns, 2004). This work would mean an overhaul in curriculum and 

instructional practices which allow for alignment between students’ graduation 
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requirements for a standard high school diploma and admission requirements for 

attendance at a four-year college or university.  

Hence, transformational leadership requires instructional leadership which serves 

as an additional framework for this investigation. Instructional Leadership was defined by 

Hallinger and Murphy (1985) as the management of both curriculum and instruction, and 

later evolved by Hallinger (2009) to emphasize learning outcomes for students. Barth 

(1986) proctored that instructional leadership includes the maintenance of high 

expectations for all stakeholders, including teachers and students, as well as, the 

supervision of curriculum, instruction and student progress toward the intended learning 

outcomes. Consequently, instructional leaders possess the capacity to improve 

instructional expertise and expectations through coaching and development following 

evaluation (Haberman et al., 1998).  For this study, the focus is on the curriculum or class 

expectations for students regarding mathematics coursework completion. 

School leadership impacts student achievement, both directly and indirectly 

(Braun et al., 2017; Hallinger et al., 1996). Therefore, school leaders are critical to the 

success of schools. At The University of Texas at Dallas, Branch et al. (2013) analyzed 

the impact of principal leadership on student achievement through the Texas Schools 

Project. Researchers learned, “highly effective principals raise the achievement of a 

typical student in the schools by between two and seven months of learning in a single 

year [while] ineffective principals lower achievement by the same amount (Branch et al., 

2013, p. 65). Effective leadership is critical to the implementation of high expectation for 

all students. Thus, the intent of further review in chapter two will be to gain a broader 
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understanding of leadership and its role on policies and practices related to college 

readiness, as measured through high school mathematics coursework.  

This theoretical framework briefly outlined foundational knowledge considered 

significant for student attendance at a four-year college or university.  Expanded in 

chapter two, the literature review will include both qualitative and quantitative empirical 

studies, as well as, related theories and concepts drawn from multiple sources regarding 

mathematical knowledge, college knowledge, academic advising and leadership.   

Design and Methods 

This non-experimental, comparative-quantitative study investigated the 

connection between a high school students’ completed mathematics coursework and their 

attendance or lack thereof, at a four-year college or university.  

Setting. The site for this study was the KCPS school district in Kansas City, 

Missouri, and the KCKPS school district in Kansas City, Kansas. 

Participants. This quantitative, comparative research study analyzed high school 

graduates from both KCPS and KCKPS, from three consecutive school years: 2017- 

2018, 2018-2019 and 2019-2020. Thus, the target population of this research study was 

graduating high school students from these two districts across a period of three school 

years.  

Sampling Procedures. In this research study the complete and merged data from 

the two entities, the respective school district and the National Student Clearinghouse 

(2021) were given to the researcher for a secondary analysis. All information was de-

identified and contained all high school graduates from KCPS and KCKPS over the 
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course of three consecutive school years. From this complete data set a secondary 

analysis of descriptive statistics was used.  

Instrumentation. Although the data set received contained all high school 

graduates from the 2017- 2018,  2018-2019 and 2019-2020 school years, the focus of this 

research study was on those students who attended a college at the census day follow-up 

from the National Student Clearinghouse (2021).  

Data collection and analysis. This research study utilized de-identified data from 

the two school districts serving as the setting of this study, KCKPS and KCPS. This data 

was requested from each school district separately and received in a table format which 

had merged both core data from the respective school district and information from the 

National Student Clearinghouse (2021). Core data present in the table from each school 

district included the following headings: ID, Race, Gender, GPA, Math Course Work 

Taken, GradYear, ACTComp for each graduate from the 2017- 2018, 2018-2019 and 

2019-2020 school years. Additionally, the data from National Student Clearinghouse 

(2021) included the headings: College, Two or Four Year, Out of State, Enrollment Begin 

Date, Enrollment Ed Date and Enrollment Status for each graduate. 

Definition of Key Terms 

Assessments: determine how much a student has learned and whether he or she 

has performed to a level of proficiency set by academic standards (U.S. Department of 

Education, 2020). 

Curricula: provide educators with an outline for what should be taught in 

classrooms (U.S. Department of Education, 2020). 



  

21 

 

Instructional Leadership: The intent of instructional leadership is to increase 

student outcomes through enhanced instruction. Instructional leadership can be 

accomplished by providing, “useful, just-in-time feedback to the teacher and even more 

important, support the teacher’s further professional learning guided by a clear picture of 

the teacher’s strengths and weaknesses and grounded in a deep understanding of quality 

instruction” (Fink & Markholt, 2011, p. 317). 

Standards: set goals for what student should know and be able to do while 

learning academic content (U.S. Department of Education, 2020). 

Standard Diploma Type: A standard diploma type refers to the minimum 

requirements necessary to earn a diploma in a state. States may offer additional diploma 

types or endorsements. (Macdonald et al., 2019). 

Student Mobility: The percentage of students who change schools during the year. 

This is calculated by dividing the number of student school changes by student 

enrollment at the start of high school. 

Transformational Leadership: Transformational leaders “look for potential 

motives in followers, seek to satisfy higher needs, and engage the full person to follow” 

(Burns, 1978, p. 208) thereby developing the organizations capacity to innovate by 

investing members through a common belief and value system. 

Limitations and Ethical Considerations 

The intent of this research study was to utilize three years of graduating high 

school seniors from one urban district in Kansas City, Missouri (KCPS) whose district 

standard of mathematics coursework aligned to the state standard of three courses but 

was misaligned to the state universities requirement of four mathematics courses required 
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for admittance and compare it to one urban district in Kansas City, Kansas (KCKPS) 

whose district standard of mathematics coursework exceeded the state standard of three 

mathematics courses required for a standard high school diploma. One limitation of this 

study was that it only examined the relationship between mathematics course taking and 

college attendance at a four-year university, rather than impact, when controlling for 

grade point average and ACT Composite score. However, Roderick et al. (2009) pointed 

out that, “‘college knowledge’, the ability to effectively search for and apply to college” 

(p.185) can play a role.  

Furthermore, this study examined coursetaking requirements in mathematics. 

Although similar studies have coded mathematics courses as follows: No mathematics 

(1); Basic mathematics and pre-algebra (2 and 3); Core secondary through algebra II (4 

and 5); trigonometry, statistics, precalculus (6 and 7); and calculus (8) (Planty et al., 

2006, A-26) this study coded only the number of successfully completed mathematics 

courses and it failed to look at other course taking requirements outside of mathematics.  

In understanding the differences between this sample of graduates, inferences 

could be made about the population of high school seniors on a larger scale. This study 

was a secondary analysis, without identifiers, of graduating seniors in both KCPS and 

KCKPS over a three-year period, including the graduating classes of 2018, 2019 and 

2020. The intent was to analyze archived data on graduating seniors including their GPA, 

Math Coursework Taken and ACT Composite scores. One limitation to the study was the 

transient nature of both KCPS and KCKPS students. The effect of students in transition 

was not addressed, and this study cannot be certain that all coursework was taken within 
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the district, only that students met all requirements as a high school student to earn a 

standard high school diploma.  

Additionally, this study examined attendance at a four-year college or university 

as indicated through National Student Clearinghouse (2021) on the university census day. 

It failed to define how counselors advise students who have or have not been identified as 

college bound. Additionally, it offered relationships between students in KCPS and 

KCKPS attendance rate at a four-year college or university but failed to address rate of 

acceptance of those who were not actively attending college. Despite this, it is important 

to note that lower attendance rates at a four-year college or university from KCPS 

compared to KCKPS are likely due to lower acceptance rates because of not meeting 

basic admittance criteria related to mathematics coursework taken.  

Finally, this comparative, quantitative study utilized de-identified data from both 

KCPS and KCKPS. Therefore, there are few concerns regarding violations of the ethical 

rights of students. The respective school districts departments of Research and 

Accountability ensured that all identifying labels were removed from the raw data set 

used. Furthermore, all data analysis was done on preexisting data sets in which the file 

was saved in Drop Box, a secure location.  

Significance of Study 

The U.S. Department of Education (2020) stressed that, “education systems only 

are as strong as the expectations they hold for their students” (p.1). Furthermore, the 

department maintains that “for too long, our nation’s schools have not set consistently 

rigorous goals for students” (U.S. Department of Education, 2020, p.1). Although there 

was an intention to standardize students’ school experience through the creation and 
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adoption of the common core standards, this work has not gone far enough in aligning 

overall course requirements with high expectations that allow for student success upon 

graduation from high school. This is because there is a great deal of discretion and 

difference which exists between high school graduation requirements, especially 

concerning coursework in mathematics, both at the district and state level. Thus, the goal 

that the U.S Department of Education (2020) made to, “raise the bar so that every student 

in this country—regardless of socioeconomic status, race or geographic location is held 

to high learning standards that will ensure students have the skills to compete in today’s 

global, knowledge-based economy” (p.1) has not come to fruition. The basic 

requirements to graduate high school remain vastly different ranging from two to four 

years of required mathematics classes and thus it was predicted that the lived experiences 

in sheer number of courses would impact a student’s ability to attend a four-year college 

or university. Although this study looked specifically at attendance of a graduating senior 

from KCPS or KCKPS at a four-year college or university, its’ results, especially when 

examining the difference in attendance rates between the two districts could be linked to 

that of differences in expectations for earning a standard high school diploma. Despite the 

correlation, it is important to note that causation cannot be assumed because of other 

circumstances considered in acceptance, including: achievement test scores and grade 

point averages, which were utilized as controlled variables in this non-experimental 

study.  

Furthermore, the lack of standardization in requirements leaves students and their 

families unaware of the impact that less mathematics classes can have on a student’s 

ability to attend a four-year college or university. This brings about an opportunity myth, 
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so to speak, where stakeholders believe students have completed what is asked of them 

and; thus, they will be successful, whereas, what is asked of them is not enough to pursue 

their dreams. The disconnect between what is expected and what is needed leaves a gap. 

Therefore, if we can reject the null and find that there is a statistically significant 

difference in the attendance rate of students at a four-year college or university, between 

high school graduates who attend KCPS and KCKPS, controlling for grade point average 

and ACT Composite, α ≤ .05 districts and states need to take action to increase their 

minimum requirements and ensure that all students are given the opportunity to engage in 

four mathematics courses so that they can decide their future of college or career rather 

than have their futures decided for them due to a lack of mathematics coursework on their 

transcript.  

Organization of Subsequent Chapters 

As previously noted, the following chapter consists of the review of literature 

including an elaborated discussion of mathematical knowledge, college knowledge, 

academic advising and the practice of leadership. Chapter three describes the design of 

this quantitative study and the methods used to perform the hypothesis tests. Chapter four 

will outline the data collection methods and provide an analysis of the data. Finally, 

chapter five will present implications of the findings and their limitations, results and 

recommendations for further research.  
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CHAPTER 2 

LITERATURE REVIEW 

As highlighted in chapter 1, research and theories related to the concepts of: 

mathematical knowledge, college knowledge, academic advising and effective leadership 

are critical to the implementation of high expectations related to mathematics coursework 

completion in high school, specifically informed decision making within urban schools. 

Additionally, the expectations outlined for being college and career ready, explicitly 

related to high school mathematics coursework, differs in both state and local policy 

standards.  

The purpose of the study was to examine the association between math 

preparation, as measured through the number of completed mathematics courses in high 

school, on a high school graduates’ attendance at a four-year college or university. In this 

case, admittance refers to gaining acceptance into the institution by the applicant meeting 

all admission requirements, including taking four years of high school mathematics. 

College attendance means the student is actively in school at the given institution and 

thus it is implied that the applicant met all requirements for admission. As it stands, the 

limited preparation of three high school math classes is likely to limit a student’s ability 

to attend a four-year college or university due to the misalignment of high school 

expectations to college admissions criteria.  

The search of the literature was conducted using internet databases such as 

EBSCO, ERIC, and Google Scholar. Key search terms included high school graduation 

expectations, mathematics coursework, college admission requirements and policy 

misalignment. This search produced both qualitative and quantitative empirical studies, 
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as well as, journal articles, books, reports, state and national data bases that defined, 

described and implemented mathematics preparation, gave insight into the development 

of college knowledge, addressed the role of academic advising, as well as, explored 

relevant leadership styles. I utilized 52 sources related to mathematics preparation, 21 

sources related to college knowledge, 30 sources related to academic advising, 44 sources 

related to leadership and six sources related to quantifying differences in student 

outcomes aligned to college admission standards. References cited in each article were 

analyzed to see if they warranted further review given the focus of this research. Gaps in 

the research included a lack of comparative studies quantifying the difference in student 

outcomes between districts or systems with high expectations for mathematics 

preparation aligned to college admission standards and those without.  

A student’s mathematics course taking in high school is essential to the 

foundation of this research study. The alignment or misalignment of high school 

mathematics courses to the admission requirements at a four-year college or university 

can serve as an association to actual university attendance. Although there have been 

strides to increase the expectations of mathematics course taking for high school students, 

it was the intention of this research study to further explore the association of course 

taking on college readiness which Conley (2007) defined as, “the level of preparation a 

student needs in order to enroll and succeed – without remediation – in a credit-bearing 

general education course at a post-secondary institution that offers a baccalaureate degree 

or transfer to a baccalaureate program” (p.5).  

In addition to mathematical knowledge, the understanding and importance of 

college knowledge serves as foundational to this study. Although not considered a 
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traditional quantitative measure of college readiness, college knowledge serves to 

actualize itself as a tangible example of discrepancies in lessons learned through 

schooling. Those which include processes to navigate college applications, admissions 

and financial aid (Bell et al., 2009; Hooker & Brand, 2010).  

Academic advising can aid in a student’s preparedness and knowledge of 

navigating the complex college application and admission processes, as well as provide 

information regarding financial aid procedures and the enrollment process. Based on 

Chapman’s (1986) theory of college choice both internal and external factors have 

influenced where one attends college. As such, it is critical that systems of support, 

particularly in the domain of academic advising, are in place to ensure students are 

equipped with the knowledge and skills to make informed decisions, especially pertaining 

to their coursework and other skills or behaviors that are college aligned. Furthermore, 

the transition to and through college can be made easier to manage with the support of an 

academic advisor that guides students through decisions that are in their best interest and 

ultimately lead to college graduation (Poynton et al., 2021; Ross et al., 2012). 

Finally, the leadership discussion will detail theories and concepts drawn from 

multiple sources regarding both transformational and instructional leadership. Blankstein 

and Noguera (2015) asserted that, “while it is easier to stick to the status quo, courageous 

leaders face the data and use them as a catalyst for improvement” (p. 203). Districts need 

transparency and accountability to make improvements in mathematics preparation. This 

review will allow for a broad understanding of leadership that lays a foundation for 

understanding what is required for examining policies and practices related to college and 

career readiness mathematics standards.  
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Together, mathematical knowledge, college knowledge, academic advising in 

high school, the transition from high school to college and within college, as well as the 

development of leadership from both transformational and instructional theories, will 

serve to bring context and content to this study. The following sections present the 

synthesis of qualitative and quantitative empirical studies, theoretical articles, books, 

reports and state data bases for a comprehensive review of the literature, beginning with 

mathematical knowledge.  

Mathematical Knowledge 

Mathematics course taking in high school and its alignment or misalignment to 

entrance requirements at four-year colleges and universities is foundational to this 

research study. An abundance of literature defines best practice in mathematics course 

taking, however, many of the practices outlined have not been conducted at a large scale 

(Byun et al., 2015; Dalton et al., 2007; Finn et al., 2002; Kelly, 2009; Long et al., 2009; 

Planty et al., 2006; Roderick et al., 2009). 

In 2003, the National Center for Education Statistics utilized the Program for 

International Student Assessment (PISA) aimed to capture capabilities in mathematics 

literacy through a paper-and-pencil assessment which measured proficiency on a six-

point scale comparing a nationally representative sample of 15-year-olds from 41 

participating countries (Lemke et al., 2004). In total, 262 schools and 5,456 students in 

the United Stated participated in the paper-and-pencil assessment with an overall 

weighted school response rate of 65 percent and a weighted student response rate of 83 

percent.  Following a comprehensive analysis, Lemke et al. (2004) cited that when 

compared to international counterparts, 15-year-olds in the U.S. were behind in the realm 
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of problem solving and mathematics literacy. Thus, it has been a focus both within 

schools and government to increase the mathematical skills of American high school 

students through advanced coursework in mathematics. One attempt to remedy this 

deficit was through increasing the amount of mathematics coursework required for 

gradation. According to data from the Council of Chief State School Officers, analyzed 

by Achieve Inc (2004) between 1987 and 2004, the number of states requiring a 

minimum of 2.5 mathematics credits to graduate increased from 12 states to 26 states. 

Furthermore, Achieve Inc. (2004) noted that until 2008, no state required all high school 

students to take algebra II or higher for graduation. However, Showalter (2017) assured 

that, “for the class of 2016, 19 states required such a course” (p.674).  

When utilizing longitudinal studies examining advanced course taking by 

sophomores in 1980, 1988, 1992, 2002 and 2004 by the U.S. Department of Education, 

Dalton et al. (2007) observed that “between 1982 and 2004, American high school 

students took an increasing number of academic courses in mathematics and science and 

were increasingly likely to complete advanced academic coursework in these subjects 

before they graduated” (p. 49). However, despite strides forward there still lacks 

alignment between the completion of high school work and the pre-requisite courses 

needed for college acceptance and attendance. Consequently, in analysis of mathematics 

course taking and achievement at the end of high school, Bozick and Ingles’ (2008) 

attempted to fill a gap in the literature which previously focused on overall credit, rather 

than the “particular types of courses and their relationship with learning different types of 

mathematics skills and concepts” (p. iii). Thus, researchers used data from the 2002 

National Education Longitudinal Study (ELS), a nationally representative sample of 10th 



  

31 

 

grade students in the U.S. and examined “the course sequences that students follow 

during the last two years of high school and the level of mathematics proficiency they 

acquire during that period” (Bozick & Ingles, p. iii). The sampling for this study included 

interviews from students, parents, teachers and school administrators, as well as student 

mathematics assessments which were given to all 10th grade students. It is worth noting 

that only associations, rather than causal links could be drawn from the researchers’ 

findings due to the lack of an experimental design. According to Bozick and Ingles 

(2008), those who were tested using the ELS in 2002 as 10th graders were re-interviewed 

and retested in mathematics in the spring of 2004, in conjunction with a collection of 

students’ final transcripts. The intent was to articulate the learning gains associated with 

course taking patterns through a statistical analysis of the observational data established 

through the ELS longitudinal study used by the researchers. They found that overall, the 

mathematical skills of students improved between their sophomore and senior year of 

high school. Furthermore, Bozick and Ingles (2008) concluded 

at the end of their senior year, students gave an average of 51.2 correct answers 

(out of 81 possible correct answers) on the mathematics assessment, compared to 

an average of 46.7 correct answers during their sophomore year – a gain of about 

5 correct answers (about a third of a standard deviation). (p. iii).  

 

Additionally, it is worth noting that, since most students possessed a mastery of basic 

mathematics, including simple arithmetic and operations, “most of their learning during 

this time was in intermediate- level mathematics skills and concepts” (Bozick & Ingles, 

p. iii). However, students possessed very little evidence of learning advanced 

mathematics skills including multistep word problems and applying analytic logic. As 

suspected, based on previous research, the researchers found students who were 

considered high socioeconomic status and possessed the expectation of going to college 



  

32 

 

experienced the most gains, as well as, proficiency in math. Furthermore, it is worth 

noting that students who did not attend the same school their senior year as their 

sophomore year, due to transfers, dropping out, homeschooling or other reasons were not 

able to be included in the analysis.  

 In addition to the achievement test data, Bozick and Ingles (2008) analyzed the 

course sequences which were most likely to be taken by students during their junior and 

senior year. These included: 

• Algebra II and no mathematics, followed by 13% of students 

• Geometry and geometry/no mathematics, followed by 8%of students 

• Algebra II and precalculus, followed by 7% of students 

Found missing from the most common course taking patterns observed  were the most 

advanced course taking sequences of precalculus and calculus, advanced placement 

calculus or international baccalaureate calculus. According to the researchers, these 

course sequences “were more likely to be followed by Asian and White students, high 

SES students, students who lived with both parents in the family, students who attended 

Catholic schools, and students who expected to earn a bachelor’s degree” (Bozick & 

Ingles, 2008, p. iv). Unsurprisingly, students who experienced the largest gains in 

advanced skills took precalculus and another math course, in contrast to students with the 

smallest gains that took one or less mathematics courses in their final two years of high 

school.  

Although Sichel and Bacon’s (2016) study did not specifically look at the impact 

of course selection on college readiness, they critically analyzed how districts met, or in 

many cases, failed to meet the needs of English language learners (ELL) and special 
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education (SpEd). students. Findings pointed to a need to develop a plan for what an 

excellent and equitable education looks like for all students. In Abington School District, 

Sichel and Bacon (2016) reported that district leaders stated they  “removed low-level 

classes, focused on our outcomes, dug deeper with data, and continually examined what 

was and was not working and tweaked our schools’ continuous improvement plans” (p 

.221). In this manner, students were placed in academically demanding classes with the 

end goal of increased participation and success. This same concept could be applied to 

the initiation of a standard which requires four high school math courses to be completed 

for graduation. In this way, detracking occurs so that college becomes an option for all 

students, and educators begin to address opportunity gaps that exist not only between but 

within schools (Burris, 2015).  

Despite this shift in policy, some studies suggest that requiring all students to 

engage in this rigorous level of mathematics may lead to lower average test scores 

(Loveless, 2013) or increased high school drop-out (St. John & Chung, 2006). However, 

other empirical research, such as that of Rose and Betts (2004) found, enrollment in 

algebra and geometry increased average wage earnings by almost 10%. Utilizing a 

stratified national probability sample of schools, descriptive statistics for 11,724 students’ 

earnings nearly a decade after public school graduation was used. Findings revealed 

“more advanced courses have larger effects than less-advanced ones” (Rose & Betts, 

2004, p. 497). Furthermore, the researchers discovered evidence suggesting that, “math 

courses can help close the earnings gap between students from low-income and middle-

income families” (p. 497).  
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Utilizing a nonparametric variant of propensity score analysis on a nationally 

representative data set, Showalter (2017) sought to, “focus on the impact of high school 

course taking in the algebra-calculus pipeline on postsecondary remedial mathematics 

(PRM) placement” (p.674). He analyzed comparable treatment groups and measured 

effect size within each propensity score. He hypothesized that students who took more 

courses in the algebra-calculus pipeline would be more likely to place out of 

postsecondary remedial mathematics. Instead, he found that the “fact that students who 

took courses such as algebra II or precalculus were more likely to test out of 

postsecondary remediation appeared to be due largely to the differences in pretreatment 

characteristics [the propensity score] of these students rather than to the actual effect of 

taking the courses” (Showalter, 2017, p. 684). Thus, “students who were least likely to 

take upper-level mathematics classes who benefited least from each additional course 

taken in the algebra-calculus pipeline” (Showalter, p.674) with one exception, “low-SES 

students with a high propensity to take precalculus did appear to receive a moderate 

coursetaking effect”  (Showalter, p.684). It is important to note that this conclusion 

sharply contrasts with Long’s et al. (2009) study, as introduced in the theoretical 

framework, which found course taking had a strong effect. Yet, “despite increased 

requirements for high school graduation, almost one-third of the nation’s college 

freshman are underprepared for college-level math. The need for remediation is 

particularly high among students who are low income, Hispanic, and black.” (Long et al., 

2009, p.1). Researchers found, “differences among college-going students in the highest 

math course taken explain 28-35 percent of black, Hispanic, and poverty gaps in 

readiness and over three-quarters of the Asian advantage” (p.1).  This finding is in 
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alignment with literature on course taking, college completion and ACT performance 

which observed, “the largest gains occur at the Algebra 2 with readiness rates increasing 

by 25.6 percentage points for students who take Algebra 2 relative to Geometry” (Long et 

al., p. 15). Thus, course taking differences play a significantly large role in explaining 

differences in outcomes. Long et al. (2009) further suggested that “35% of the Hispanic-

white gap and 34% of the poverty gap in readiness can be attributed to high school math 

courses” (p. 22). Accordingly, it is imperative that students are given equal access to 

rigorous coursework in high school for students to be prepared to find success at the 

collegiate level.  

Warner and Ready’s (2017) longitudinal study examined 131,220 New York City 

students’ mathematics scores from third to eighth grade and their full high school 

transcripts, identified “despite positive findings, the typical small school students failed 

to complete Algebra II/ Trigonometry – the lowest level course deemed “college 

preparatory” by the district” (p.761). This finding was notable, because the study took 

place in New York City which has, “been at the center of small school reform” (Warner 

& Ready, p.761). Furthermore, Rodriguez (2018) noticed, “the extent to which courses 

needed for college admission are not offered by high schools” (p. 153). In an analysis of 

this so-called under alignment, he inspected high school level data from the Office of 

Civil Rights consisting of 15,621 schools that served 5,914,257 students in 11th and 12th 

grades against published math requirements for entry to public flagship universities. 

Rodriguez (2018) discovered, “2.2% of public high schools did not offer the math course 

required for admission by their respective state flagship” (p. 153). However, in many of 

these flagship universities what was required for entrance on paper and what was 
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accepted due to the competitive nature of entry varied dramatically. Therefore, when 

adjusted for what was probably needed to gain admission into their state flagship, 

Rodriguez (2018) realized, “6.9% of high schools did not offer the math courses probably 

needed” (p.171). This conclusion is likely  connected to a hidden curriculum where 

teachers are not asking enough of students. Thus, work must be done to create systems in 

which all students can find success and are able to choose for themselves, college or 

career, rather than have the choice made for them because they do not meet basic 

requirements for entry.  

This concept of low expectations was explored through the lens of detracking 

mathematics in Ballard’s (2019) mixed methods study of anti-racist leadership in high-

performing schools. Conducted at Creekside High School in California the study, 

“…examined the perceptions of tracking shared by teachers and the community” ( p.2). 

The quantitative component measured student outcomes in a racialized environment 

where students of color were kept from access to rigorous mathematics coursework. The 

researcher found that the community held many misconceptions about detracking, 

possibly due to a lack of communication. However, the study also noted, “a small group 

who want[ed] to build more equitable solutions” (Ballard, 2019, p.105) through a 

pedological shift. In terms of outcomes, students in the detracked courses were more 

successful in subsequent math classes. The perceptions of teachers changed throughout 

the study and called for a critical analysis of equity within the existing framework. Thus, 

the beliefs that individuals hold can serve to accelerate or prohibit students learning. 

Sadler et al. (2014) preformed a cohort study of, “4,691 nationally representative 

college students at 34 randomly selected, colleges and universities to examine the 
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relationship between taking advanced high school courses and students’ interest in 

pursuing a STEM career” (p.1). They observed that the number of years of course work 

in science or math was significant to a students’ interest in a STEM career. However, 

Advanced Placement (AP) courses were not significant when compared to other non-AP 

advanced courses. This is significant, because the specific level of the course, advanced 

placement or honors, did not matter. Instead, the actual course, such as: calculus, 

predicted the increase in STEM interest. Thus, the course rather than the level of the 

course served as the gatekeeper.  

 In analyzing postsecondary attendance rates, Aud et al. (2011) poignantly found 

that rates were lower for those students from low socioeconomic backgrounds and those 

from marginalized groups, specifically, Blacks and Latinx, when compared to Whites and 

Asians. Additionally, a lower percentage of males across all categories were actively 

enrolled in college between the ages of 18-24 than females (Aud et al., 2011). Ross’s et 

al. (2012) further investigated gender by documenting the, “difference in postsecondary 

access, persistence and attainment between males and females within and across 

racial/ethnic groups” (p. v). Researchers utilized descriptive statistics to analyze gaps in 

access and completion of higher education by specific marginalized males and attempted 

to investigate policies that would serve to address these gaps. To initiate their report 

researchers analyzed a variety of data sources which included nationally representative 

data from federal agencies including National Center for Educational Studies (NCES),  

American College Testing (ACT) and College Board. Ross et al. (2012) documented 

several factors that were associated with the findings, including:  

• demographic context 
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• characteristics of schools 

• student behaviors and afterschool activities 

• academic preparation and achievement 

• college knowledge 

• postsecondary education 

• postsecondary outcomes and employment 

When considering children in poverty and language of underrepresented populations, as 

well as, parents’ educational attainment there were no significant differences observed 

between female and male children (Ross et al., 2012), however, racial disparities were 

observed. Most notably, “in 2010, about 11 percent of children between the ages of 6 and 

18 lived in a household where neither parent had earned at least a high school credential” 

(Ross et al., p. v). According to researchers, the difference was not significant by sex, 

however, the percentage of Asian and White children who had parents with a bachelor’s 

degree or higher were significantly higher than Black, Latinx, Native Hawaiian/Pacific 

Islander and American Indian. The discrepancy in higher education success for parents 

was as much as 59% among Asians or 44% of Whites, compared to 20% Black and 16% 

Latinx parents. 

In considering the characteristics of schools, it is worth noting that Ross et al. 

(2012) found, “60 percent of public-school students attended a school that met adequate 

yearly progress (AYP), an individual state’s measure toward achieving state academic 

standards based on criteria contained in the Elementary and Secondary Education Act 

(ESEA) Reauthorization” (p. vii). This is significant because a higher percentage of both 
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Black and Latinx students, 46% and 48% of students respectively, attended a school that 

did not meet AYP than White students with 33% attending a school not meeting AYP.   

In considering academic preparation and achievement, Ross et al. (2012) analyzed 

the Early Childhood Longitudinal Study (ECLS-K) which assessed the kindergarten class 

of 1998-99 students’ progress from kindergarten through eighth grade with information 

concerning student’s mathematics course taking collected from their teachers. The 

findings stated, “of the students who scored in the top half of the ECLS-K 5th grade 

mathematics assessment in the spring of 2004, 58 percent went on to enroll in algebra or 

a more advanced mathematics course in 8th grade in the spring of 2007” (Ross et al., p. 

ix). Researchers found that more males than females scored in the top half in fifth grade, 

however, less males enrolled in algebra in eighth grade. Additionally, when identifying 

males specifically, the “percentage of Black students enrolled in algebra or an advanced 

course other than algebra by 8th grade (20 percent) was lower than the percentages of 

Asian (92 percent), White (54 percent), and Hispanic (51 percent) students enrolled” 

(Ross et al., p. ix). Moreover, when considering college placement exams, such as, the 

ACT, 25% of all students met or exceeded the college readiness score in all four subjects. 

These four subjects include: english, mathematics, reading and science. Analysis of the 

data found:  

higher percentages of males than females achieved the four benchmark scores 

within the Asian (44 vs. 37 percent), White (35 vs. 28 percent), Native 

Hawaiian/Pacific Islander (18 vs. 12 percent), Hispanic (14 vs. 9 percent), 

American Indian/Alaska Native (14 vs. 10 percent), and Black (5 vs. 4 percent) 

racial/ethnic groups. (Ross et al., 2012, p. ix)  

Thus, the trend held true across all racial groups. However, it is necessary to note that the 

researchers found a lower percentage of males than females graduated with a regular 
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diploma and thus it can be assumed that only some students, perhaps the most prepared, 

opted into this voluntary college placement test.  

In zooming in on students entire advanced mathematics coursework, Wang and 

Goldschmidt (2003) identified an ethnically and linguistically diverse district and 

analyzed four years of longitudinal data using a hierarchical linear growth model. The 

intent of the researchers’ study was to, “address potential inequity in course taking and its 

consequences” (p.3). They did this by analyzing course taking patterns and achievement 

levels. They found that, “course-taking patterns, even when controlling for prior 

achievement, play a prominent role in identifying performances differences” (Wang & 

Goldschmidt, 2003, p.3). Therefore, eighth grade math can serve as a gatekeeper to 

advanced learning because each class builds upon the previous; to enter college, students 

must both gain credits and demonstrate skill in mathematics. The Algebra Project was 

initiated in the early 1980s due to concerns of Robert Moses, an African American 

parent, and the mathematics education of his children.  Acknowledging the implicit bias 

within schools where underrepresented students had limited access to advanced math 

courses for success in college, Silva et al. (1990) initiated the Algebra Project at the 

middle school level for the goal of helping these youth gain access to college and 

eventually scientific careers.  

 Furthermore, “acquiring mathematics skills is not only important for those 

considering postsecondary education but it is also important for non-college-bound 

students because mathematics achievement is related positively to early labor market 

success” (Wang & Goldschmidt, 2003, p.14). Thus, advanced mathematics, beginning 

with Algebra for all in eighth grade is significant because inequities in grade nine 
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increased by grade 11, with significant underrepresentation of Black and Latinx students 

in advanced math courses. Specifically, “there were only .14 as many African American 

students enrolled in advanced mathematics courses as there should have been” (Wang & 

Goldschmidt, p. 14) and there was significant overrepresentation in remedial mathematics 

courses between Latinx and African Americans. Finn’s et.al. (2002) earlier more 

comprehensive study investigated, “practices of high schools that encourage or 

discourage students’ enrollment in advanced mathematics courses” (p.336). They looked 

at the transcripts of more than 22,000 graduates of 305 public high schools to: 

• Identify patterns of mathematics courses taken by U.S. high school graduates. 

• Ask if schools’ course offerings and course requirements differ according to 

schools’ location, size and socioeconomic status. 

• Study the impact of course offerings and graduation requirements on the 

courses that students take. (Finn et al., 2002, p. 336) 

Their findings indicated that, “school policies and practices are more important than 

school demographics in determining the course that students take” (Finn et al., 2002, p. 

336). Therefore, it is critical that districts and states enact high expectations around 

course taking. The expectations of students in high school should be aligned to those that 

are expected of them in college. Even if students choose to not attend college the choice 

should be made by them not for them. Students must be equipped with a transcript that 

allows them to make that choice.  

Furthermore, it is important to note that Finn et al. (2002) learned “course 

offering, and graduation requirements have different impacts on course taking depending 

on students racial/ethnic identity and the track which they have been assigned” (p. 336). 
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Therefore, since most students in KCPS and KCKPS are Black or Latinx, educators must 

ensure that practices do not discourage certain groups of students from enrolling in 

classes with complex material. This inequity must be addressed for all students to find 

success and, “educators should seek to understand why all groups of students do not take 

equally rigorous sequences of courses” (Finn et. al., 2002, p. 337). Failure to complete 

these courses in high school will eliminate opportunities for post-secondary success.  

Oakes (1990) seminal research uncovered fewer mathematics course offerings 

were available in low socio-economic status schools and those with a high population of 

students of color. Utilizing regression analyses, Spade et al. (1997) selected three pairs of 

schools from affluent, middle-class and working-class districts to conduct two days of 

interviews with  administrators and teachers in the spring of 1985.  The six New York 

high schools allowed researchers to focus on mathematics coursework taken in ninth 

grade, where required, and eleventh grade, which did not hold a mathematics requirement 

at the time. Spade et al. (1997) found the number of sections of calculus in “high-wealth” 

was four times that of “high-poverty” schools. Furthermore, a generalization was made 

that, “the number of advanced courses offered in both mathematics and science increases 

with social class of the school” (Spade et al., 1997, p. 114). This inequity sets students in 

our most vulnerable population up for failure because the schools they attend do not set 

them up to find success after high school. The statistics are alarming and should show 

just cause to address policies and procedures which perpetuate inequities in schools, 

specifically those which serve low-income students. Furthermore, it is important to 

remember that the teaching of advanced math courses require educators who are able and 

available. There must be teachers who possess the proper credentials to teach college 
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preparatory math (Clotfelter et al., 2010). The ability to attract and retain these skilled 

educators varies by district and even within schools. However, according to Clotfelter et 

al. (2010) “teacher credentials, particularly licensure and certification, affects student’s 

achievement in systemic ways and that the magnitudes are large enough to be policy 

relevant” (p. 655). Furthermore, they argue that the uneven distribution of expertise by 

race and socioeconomic status of students, specifically those in high school, contributed 

to the achievement and opportunity gaps that are noted above. Thus, “the probability of 

having a novice teacher for Algebra I is higher for black students than for white students, 

for males than for females, and (slightly so) for students with noncollege-educated 

parents compared to students with college educated parents” (Clotfelter et al., p. 677). 

Moreover, when looking at test scores of Black males, a significant population of 

students in both KCPS and KCKPS, they are more than twice as likely to have low test 

scores when compared to White females (Clotfelter et al., 2010) imploring the need for 

advocacy and change.  

As emphasized in the opening section, college knowledge represents a concrete 

illustration of what some students acquire through effective structures of schooling that 

deliberately prepare them to navigate access to college including the application process, 

admission procedures and financial aid.  The following section analyzed the role college 

knowledge can have in developing preparedness of high school students.  

College Knowledge 

According to the U.S. Department of Education (2020), college readiness serves 

as one of seven educational priorities. Hearn (1991) noted, despite amendments to the 

Higher Education Act of 1965 to address college choice, “there remained in the early 
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1980s a tendency for high and lower-SES students of equal ability, achievements and 

motivation to enroll in somewhat different kinds of schools” (p.168). This discrepancy is 

significant and speaks to a potential connection between preparedness of students, or 

college knowledge, and their ability to navigate college admission and attendance. Since 

historically, the colleges students attend significantly impacted the quality of education 

they are likely to obtain (Walpole, 2003), it is critical to diagnosis the causal discrepancy 

in student attendance at institutions of higher learning. This is because, according to 

Smith and Stange (2015), “students starting at a two-year college are much less likely to 

graduate with a college degree than similar students who start at a four-year college”(p. 

ii). Furthermore, the degree of education one possesses eventually affects socioeconomic 

attainment (Browman et al., 2022; Kincheloe & Steinberg, 2007; Walpole, 2003). Current 

research indicates that prospective college students from low socioeconomic status 

backgrounds are less likely to have adequate access to accurate information resources 

pertaining to college (Brown et al., 2016). Thus, for all students to have access to high 

learning and, in turn, earnings that impact quality of life students must be equipped with 

the college knowledge to navigate new situations to enter a four-year college or 

university.  

This knowledge or information goes beyond historical quantitative measures, such 

as, test scores or grade point average and entails the nature of student’s individual 

experiences and actions which serve to develop a college-going identity. This college 

going identity allows students to engage in school and find relevance in their high school 

experiences, as well as, make connections to their future lives (Hooker & Brand, 2010).  

The extent to which this happens for students is also connected to habitus. Bourdieu and 
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Passeron (1977) defined habitus as an unconscious, internalized force, mediated amidst 

the social classes in which individuals were born and raised. Through “a three-

dimensional space” (Bourdieu, 1984, p. 114) of economic, social and cultural capital 

individuals encounter objectivism and structuralism, resulting from the rules of structure 

that emanate from the symbolic power of a middle-and upper-class White culture (Poos 

& Caruthers, in press). The concept of college knowledge and its development within 

individuals connects to the social, cultural and economic capital that habitus defines 

through the bridging of structure and action. Specifically, these concepts can be inherited 

through family, friends and education.  

Attitudes alone have impact and according to Dietel (2006) students’ academic 

performances on standardized test may be positively impacted by parents demonstrating 

they value education. Specifically, an analysis of school-level structural characteristics 

and student-level characteristics were found to play a role in college enrollment (Amaro-

Jimenez et al., 2020; Byun et al., 2015; Cortes et al., 2013; Hamrick & Stage, 2004; 

Ober’s et al., 2020; Perna & Titus, 2005; Poynton et al., 2021).  Perna and Titus (2005) 

argued that “although comparable percentages of African American and White high 

school sophomores expect to finish college… smaller shares of African American and 

Hispanics than of Whites actually enroll” (p. 485). Accordingly, the researchers worked 

to identify the relationship between parental involvement as social capital and college 

enrollment. The following were identified as school-level structural characteristics: 

• School encourages parental involvement 

• Volume of capital that may be accessed via social networks at the school  

• Possibility of heterophilies interactions at the school  
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Similarly, the following student-level characteristics were identified: 

• Race / ethnicity 

• Gender 

• Economic capital 

• Cultural Capital 

• Human capital 

• Social capital: parental involvement 

These characteristics were isolated in their analysis, and findings from these researchers 

suggested that parental involvement in navigating the college enrollment and attendance 

process is significant. Specifically, “enrollment odds increase with the frequency with 

which the parent discusses with the student education-related topics” (Perna & Titus, 

2005, p. 502) with positive advances in the involvement process from initiating contact 

with the school about academics. Much research, including that of Hamrick and Stage 

(2004) spoke to the positive impact that a college-experience has on parental 

expectations. McCarron and Inkelas’ (2006) longitudinal study that utilized data from a 

nationally representative sample of 1,879 students from 1988 to 2000, indicated that 

although the best predictor for college aspirations of non-first-generation students was 

parental involvement, “parental involvement was not the main predictor for first 

generation students; instead, students’ perception of their academic performance was the 

dominant factor” (Amaro-Jimenez et al., 2020, p. 142). Therefore, it is critical that 

schools work not only to lessen the starkness of social inequities, but rather intentionally 

focus efforts on changing the conditions that create them (Apple & Beane, 2007, p. 13). 

Changing these conditions is essential in removing historical barriers to democratic 
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schooling.  Pinar (2008) stated that “through the curriculum and our experience of it, we 

choose what to remember about the past, what to believe about the present, what to hope 

for and fear about the future” (p.493). Thus, for college knowledge to be valued in a 

system of accountability, an intentional eye must be kept on what measurement tools are 

being utilized to quantify success. 

To this end, Ross’s et al. (2012) multivariate analyses examined responses to their 

research question in 2009 that asked 9th-graders to indicate the highest level of education 

they expected to achieve. The following three subcategories were significant to their 

findings:  

• postsecondary plans and steps toward postsecondary enrollment 

• informational resources 

• postsecondary school choice factors 

Hooker and Brand (2010) proctored that when students were equipped with adequate 

college knowledge, they “have an understanding of the complex college admission and 

selection processes, the options available to help for postsecondary education, the 

academic requirements for college-level work, and the cultural difference between 

secondary and postsecondary education” (p. 77).  

The responses found most closely aligned to students’ college knowledge in the 

subcategory of postsecondary plans and steps toward postsecondary enrollment. Ross et 

al. (2012)  concluded that more females than males expected to complete a bachelor’s or 

graduate/professional degree. They noted, “this pattern held for White males and females 

(56 vs. 63 percent) and Black males and females (54 vs. 61 percent), but no measurable 

differences by sex were observed for other racial/ethnic groups” (Ross et al., p. x). These 
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findings aligned with previous research from 2004, where a higher percentage of females 

than males completed or planned to take college entrance exams such as the SAT or 

ACT.  

In contrast, Pallais and Turner (2006) defined college knowledge differently, 

focusing on information limitations at any point within the application and admission 

process. This perspective offered initiation of action for school reform, one in which all 

districts and states would require four years of mathematics coursework for a standard 

high school diploma in alignment with admission and attendance requirements of four-

year colleges and universities; so that college or career would become a choice for all 

students rather than a decision made for them due to insufficient coursework completed 

in high school. However, Conley (2007) pointed out, “the nature and quality of the 

courses students take are ultimately what matters and few real measures of course quality 

exist currently” (p.7). This lack of quality control creates a predicament for students who 

do enter college. This is because,  

while the precise number of students requiring remediation is difficult to 

ascertain, federal statistics indicate that 40% of admitted and enrolled students 

take at least one remedial course, reducing dramatically their probability of 

graduating and costing up to an estimated $1 billion per year. (Conley, 2007, p. 

11)  

Furthermore, “only 60% of these youth can expect to graduate from high school, only one 

in three will enroll in college, and only one in seven will earn a bachelor’s degree” 

(Conley, 2007, p.12). This speaks to the reality that many students who do go to college 

are not fully prepared for what will be expected of them, particularly in how colleges 

operate (Adelman, 1999; Conley, 2007; Horn et al., 2004; Venezia et al., 2004). Thus, 

Conley’s (2007) model of the Facets of College Readiness argued for a comprehensive 

approach that honors the interconnectedness of  various facets of college readiness. He 
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proctored that contextual skills and awareness, academic behaviors, key content and key 

cognitive strategies must be measured in some capacity. Finally, he suggested  that 

developing college readiness moved beyond the default coursework to a supportive adult 

who can be utilized for, “personal contact and guidance to know how to become, and 

believe they are capable of being, college-ready” this is because the, “system of college 

readiness, admission and financial aid” is knowledge-intensive (Conley, 2007, p. 28).  

Conley’s (2007) work expanded on the more seminal work of Chapman’s (1986) 

theory of college choice which proctored that both internal and external factors influence 

where one attends college. Chapman maintained there were five stages students move 

through on the path toward college selection: 

1. Pre-search behavior includes a cost verses benefits analysis of attending 

college in general and the extent of the influence of  varying factors. 

2. Search behavior and active acquisition of knowledge about college usually 

beginning at some point in high school. 

3. Application decisions that involve the college application procedures.  

4. Choice decisions for selection of college admittance preferences.   

5. Matriculation decisions that must be made during the spring of a student’s 

final year of high school, with actual movement made to that location the 

following fall. 

 This path takes place because, “students form expectations about college life that both 

lead to and become shaped by the student’s characteristics and other circumstances” 

(Poynton et al., 2021, p. 2;) which could include high school performance, aptitude, socio 

economic status and level of educational aspiration.  
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Similarly, Horn and Carroll (1997) identified that the college pipeline consists of 

specific tasks students must complete to gain access to post-secondary options. Building 

on this work, these included: (a) build aspirations to go to college, (b) make the necessary 

academic preparations to be academically qualified to attend college, and (c) take the 

necessary college entrance exams and complete college applications (Horn & Carroll, 

1997; Welton & Martinez, 2014). In this regard, both social and cultural capital serve to 

impact college aspiration, access and choice (Hossler et al., 1989, 1999; Jackson, 1982, 

McDonough, 1997; Welton & Martinez, 2014). Building on previous work of Dumais 

and Ward (2010), Freeman (1997) and McDonough, (1997), Welton and Martinez (2014) 

expressed that from a cultural capital standpoint students living in poverty, those who are 

undocumented, or those who identify as a student of color have historically been denied 

access to higher education because, “students from these groups are not privy to the 

information or unwritten rules of high school that would connect them to important 

college preparatory resources” (p.199). This is in part due to tracking where marginalized 

groups are relegated to lower-level expectations including course selections where 

teachers or counselors serve as gatekeepers (Cooper, 2002; Tyson, 2011), as well as, a 

lack of awareness of what pre-requisites are necessary (Yonezawa et al., 2002).  

As introduced in the theoretical framework, Bell et al. (2009) ascertained 

students, especially those in 11th grade, significantly relied on school-based information 

to build schema around college. “Students viewed counselors as having the most 

complete knowledge about college going and financial aid, particularly source of 

scholarships” ( p.674). However, the effectiveness of the counselor and their ability to 

translate key information to students appeared to vary greatly. Furthermore, the notion of 



  

51 

 

student loans was viewed as vastly different between low- and high-income students. 

Those of a high-income background, “viewed loans more neutrally as one of many ways 

to finance the more selective institutions they wish to attend” (Bell et al., 2009, p. 677). 

Thus, the findings from this study pointed to the need for schools to, “channel 

information to students about the breadth of available educational opportunities available 

and the ability of financial aid and how to access it” (Bell et al., p.677). Finally, in terms 

of concrete, quantitative measures for college admission, less than 45% of graduating 

seniors from the low-resource school had enrolled in a two- or four- year college 

compared to 60% from the high resource school. Additionally, the average SAT score 

was under 900 compared to over 1000, speaking to the lack of preparedness in 

information, as well as knowledge and skills (Bell et al.) 

Most researchers and theorists believe college knowledge serves as a critical 

construct, “in the college search, application, entry, retention and graduation process” 

(Poynton et al., 2021, p. 1). Poynton’s et al. (2021) study of 1,404 high school students 

from six schools in the northeast examined the inequalities in college knowledge. Their 

intent was to understand how, “first-generation and continuing generation college-going 

students benefit from the learning opportunities provided in high school to acquire 

college knowledge and how these opportunities contributed to the college knowledge gap 

is important for school counselors, educators, families and policy makers.” (p. 1). In an 

earlier study, Poynton and colleagues (2019) developed an evaluation system which 

measured high school students’ College Knowledge. This tool examined both, 

“knowledge of college life (KCL) and admissions procedures and financial aid (APFA)” 

(Poynton et al., 2021, p.1) encompassing both the social and cultural capital that college 
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knowledge brings. These researchers ascertained, “students possessed more KCL than 

APFA knowledge, and first-generation students possessed less college knowledge than 

continuing-generation students” (Poynton et al., p.4). Furthermore, this identified that the 

gap grew as students proceeded through their high school experience. In February 2005, 

Achieve and the National Governors Association sponsored a National Education 

Summit on high school. The intent was to gather governors, business leaders and 

education officials to address, “the preparation gap that leaves many high school 

graduates unprepared for success in college and the workplace” (Achieve Inc, 2006, p. 1). 

However, despite their attempt to, “align high school academic standards, course 

requirements, assessments and data and accountability systems with postsecondary and 

workplace expectations” (Achieve Inc., p.1) there still exists a significant gap between 

what high schools expect and what colleges demand in most states.  

One segment of hope in facilitating college preparatory choices is the role of 

parents or families. Tornatsky et al. (2002) defined college knowledge as, “what parents 

need to know about these milestones and prerequisites and what action need to be taken 

when” (p.7). In this case, family serves to build the social and cultural capital of habitus. 

Hence, Perna and Titus (2005) argued that parents can greatly impact a student ability to 

make informed and timely decisions by helping to increase families’ understanding of 

what is needed. Similarly, “family and/or parental involvement has been positively linked 

to several outcomes, including higher academic achievement, sense of well-being, school 

attendance, student and family perceptions of school climate, student willingness to 

undertake academic work…[and] aspirations for higher education” (Holcomb-McCoy, 

2010, p.115). 
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Either way, it is imperative that parents are armed with the knowledge and skills 

to show the value of education to their student. Tornatzky et al. (2002) investigated how 

parents can help their children make a successful transition from high school to college; 

accomplished through the gathering of data from a telephone survey to, “1,054 Latino 

[Latinx] parents in Chicago, New York and Los Angeles and in-depth interviews with 41 

of them examined how and to what extent these parents have acquired such information, 

dubbed ‛college knowledge”’ (Tornatsky et al., 2002, p. 7). The survey included eight 

questions containing factual college knowledge content; researchers found that about 

66% of respondents missed half or more of the items. Furthermore, “knowledge deficits 

were significantly more evident among parents with lower incomes and educational 

levels and among first-generation immigrants” (Tornztzy et al., p.1). To this end, 

outreach is essential for Latinx parents, and knowledge building can come from a variety 

of sources including counselors or other school-based personnel.  

To address these knowledge deficits among parents, Amaro-Jimenez’s et al. 

(2020) study included 102 parents who attended one of three targeted conferences which 

attempted to increase a parents’ college preparedness knowledge. Their study consisted 

of pre and post data collected  from a 20-question survey utilizing a Likert scale 

following the conference. The aim of these conferences was to address the five critical 

research-based college and career readiness topics (Conley, 2010). They found “parents 

who participated in the conference made gains in their CPK (college preparedness 

knowledge), regardless of ethnicity or educational background” (Amaro-Jimenez et al., 

2020, p. 155). Therefore, it is imperative that intentional family supports are in place for 

the building of college knowledge and college access initiatives. These researchers 
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suggested that there must be educational initiatives that support information gathering 

about educational paths after high school graduation regardless of a parent’s educational 

level. Academic advising, specifically that of a high school guidance counselor, is one 

way to support these college access initiatives.  To that end, the following section 

examined academic advising within three realms: in high school, within the transition 

from high school to college and in college.  

Academic Advising 

Academic Advising is critical to the success of many students. Academic advising 

can take fold in high school in the form of a counselor, in the transition from high school 

to college, and in college through an advisor. Higher education is a pathway to economic 

freedom; therefore, it is essential to examine the impact that academic advising can have 

on students both inside and outside of the school building.  

Historically, academic advising has occurred within Higher Education since 1841 

beginning at Kenyon College. Here, students selected a faculty member as an advisor 

(Kramer, 1995). Historically speaking, academic advising utilized college faculty and 

administrators as a parental figure (Gillispie, 2003; Harboth, 2015; White, 2015) who 

assisted students with both academic and personal manners (Gordon, 2004). From this 

initiation, the first recognition of advising as a formal academic role appeared at John 

Hopkins in 1877 in the form of faculty advisors (Gordon, 2004). The evolution of this 

role continued at Harvard, where according to Rudolph (1962), advisors were specifically 

tasked with aiding students in the selection of their elective classes. Furthermore, the 

concept of academic advising continued to evolve at The Ohio State University from 

1873, when the first college president met with the freshman class weekly, to the 1970s 
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when academic counselors, academic advisors and coordinators of academic advising 

were standard across university colleges and departments (Gordon, 2004). During this 

period, a representative of the college aided students in adapting to life on a college 

campus through both educational and social components (Derritt, 2018). The focus of this 

integration began with freshman but transformed into a comprehensive advising process 

to assist all students in finding success in a university setting through an investment in 

academic advising resources, such as advisors and counselors.  

The Bureau of Labor Statistics (2010) explained that regardless of race or 

ethnicity higher levels of education generally led to a decline in unemployment rates. 

Moreover, unemployment was almost triple the rate for students who were high school 

dropouts compared to those who completed some postsecondary education. However, 

getting there cannot be accomplished alone. According to Zarge et al. (2018), “the 

teaching and learning paradigm has created a need for advising programs to identify 

pragmatic mission, goals, students learning, and advisor-delivery outcomes and to 

implement strategies to measure these outcomes” (p. 47). It is not enough to simply 

advise. The advisement must produce increased outcomes for students just as would be 

expected of teaching and learning in core curricular classes. Consequently, it should be 

the intention of institutions, both at the high school and collegiate level, to produce 

measurable outcomes that demonstrate support of student success.  
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Academic advising in high school 

Poynton et al. (2021) found significant differences in the college knowledge of 

first-generation and continued-generation college students, as well as, significant 

knowledge gaps between that of ninth-grade and 12th grade students. However, they 

proctor that, “school counselors can lead efforts to ensure such knowledge is provided to 

all students” (Poynton et al., 2021, p.6). This allows for students to make informed 

decisions about the college enrollment process. Furthermore, researchers declared that 

school counselors who were intentional about meeting the college-knowledge needs of 

their students through the American School Counselor Association (ASCA) Model had 

the opportunity to, “become advocates for creating the systemic changes needed to 

reduce and eliminate the college knowledge gap…” which would likely “….lead to 

improved college-going outcomes for students” (Poynton et al., p.6). These researchers 

examined parallels between the role of counselors and teachers and concluded that 

counselors should utilize assessment tools internally and advocate for students to close 

the gap through targeted support, just as teachers would provide such support for a 

learning deficiency. This is because, Poynton et al. (2021) observed “facilitating college 

knowledge learning for all students will promote more informed decision making in the 

transition to life after high school and address the inequality in college knowledge” (p. 7) 

which disproportionately effects first-generation students many of which are students in 

the two districts of study for this research project, KCPS and KCK.  

According to Ross et al. (2012),  

In 2009, about 48 percent of 9th-graders had high school guidance counselors 

who reported that the counseling program’s primary goal was to help students 

plan and prepare for postsecondary education, and 35 percent had counselors who 
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reported that the primary goal was to help students improve their achievement in 

high school. 

(p. vii) 

There was no measurable difference in reported outcomes for male or female students. 

However, 38% of counselors with a majority Latinx students reported their primary goal 

was that of postsecondary planning and preparation as compared to 51% from counselors 

of White students. Additionally, among 2004 high school seniors with post-secondary 

goals “a higher percentage of females than males went to a high school counselor, teacher 

or coach for information on college entrance requirements 86 vs. 83 percent” (Ross et al., 

2012, p. x).  

Leuchovious (2006) found, 

Students who do not earn a high school diploma are more likely to: face 

unemployment, live in poverty, be incarcerated, earn half as much annual income 

as a high school graduate, have children at an early age, use illicit drugs, tobacco, 

or both and be overweight. (p.1)  

Consequently, the weight of these decisions extends its impact well beyond one’s high 

school age and into adulthood, potentially impacting a student’s life trajectory. Hammond 

et al. (2007) noted that there are four factors related to students who dropout of high 

school. These included factors related to school, community, family, and the individual. 

Therefore, deeper integration of advising or wrap-around services will allow for the 

creation of strong support networks leading to greater persistence in high school.  

Integration into one’s community is critical for a student’s persistence, not only in 

high school, but beyond into college. This theoretical framework is applied from 

Durkheim’s (1951) credence that specific social factors lead to persistence in life. The 

social organization of high school including the academic system of teachers and the 
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social system of peers is cause for a parallel to the varying degrees of academic 

integration and social interaction Tinto (1975) observed in his integration model.  

In this case, the connections students have to their teachers, counselors, and 

course work are related to their successful integration into college. Bowen (2009) utilized 

data from the North Carolina State Board of Education to analyze dropout rates in North 

Carolina in the 2005 to 2006 school year. Among high school students, there were 23,550 

dropout events that school year, an alarming 6.2 percent increase from the previous year. 

However, Bowen (2009) observed that not only did the probability of school success 

increase when the space is safe, but also when, “…supportive adults are available in the 

form of neighbors, teachers and parents” (p.7). Students’ must feel supported through the 

implementation of rigorous standards for college and career readiness. This extends 

beyond the completion of coursework into the development of college knowledge that 

allows for confidence in navigating the complex college application, admission and 

enrollment process. In their empirical study, Bell et al. (2009) noted that  

the lack of sufficient structures to provide this information [breadth of available 

educational opportunities and the availability of financial aid and how to access it] 

while problematic for all students, is particularly likely to result in lower 

educational attainment for low-income students and those who parents have not 

attended college. (p. 678) 

In conclusion, school personal specifically those acting in the capacity of a guidance 

counselor, must be well versed in the college admission process to provide complete and 

accurate guidance in a systematic way. This intervention and guidance, especially related 

to financial aid directions, must be initiated early in high school for students to develop 

an ability to depend on school-based counselors and make plans accordingly (Bell et al., 

2009). Programs such as Upward-Bound or AVID appear to be school based programs 

which can offer this additional layer of support facilitated through teachers and guidance 
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counselors in the form of classwork (Cunningham et al., 2007). These “programs appear 

to provide information about college and financing college to a variety of underserved 

populations early enough, some even in middle school, to shape their decisions and 

preparation throughout high school” (Bell et al., 2009, p. 679).  

Lastly, the role of parental involvement, in conjunction with these supports, 

cannot be overlooked. Holcomb-McCoy (2010) used surveys to examine the beliefs 

regarding parent-related items of 22 high school counselors who worked in high-poverty 

and highly populated schools attended by students of color in four school districts, 

located in the  Northeastern and Southeastern regions of the United States. A 

representative sample of 10th and 12th graders were surveyed at each site, alongside their 

counselors. Utilizing evidence gathered from the school counselors, researchers focused 

their analysis on the parental involvement beliefs, attitudes and activities and their 

involvement in the college admissions process gathered from the school counselors. The 

results indicated, “that the participants [school counselors] believe that work with parents 

about college opportunities is a major part of their job” (Holcomb-McCoy, 2010, p. 1). 

Therefore, there must be an intentional effort from counselors to support parents in 

creating wrap-around services which aim to develop the depth of knowledge that 

individuals possess around the college-going process. Likewise, counselors must aim to 

not play the role of gatekeepers, when according to Vela-Gude et al. (2009), counselors 

are at times differential to students and their coursetaking selections and thus inhibit their 

college choice process. This is because, as Welton and Martinez (2014) found, there are 

often school policies and procedures that increase college-related opportunities for only 

certain students. Utilizing two larger qualitative studies, one focused on Latinx student’s 
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college choice process in South Texas and one on connections to college resources for 

students of color in a socioeconomically integrated high school in Central Texas, 

researchers examined recorded, semi-structured interviews from a total of 37 high school 

seniors. They found inequalities in enrollment of more rigorous classes which they 

identified as a college readiness debt for students of color. Although, “individual teachers 

took it upon themselves to serve as agents of college information…college knowledge 

was not systematically distributed to students of color” (Welton & Martinez, 2014, p. 

209). Thus, barriers within high schools must be dismantled.  

In ensuring a successful transition from high school to college there must be a 

focus on academic rigor and college resources. Additionally, “counselors must be held 

accountable and purposefully build trusting relationships and exhibit authentic care with 

their students” (Welton & Martinez, 2014, p.217). Transitioning college ready students 

requires collaboration and transparency. All students must have access to college level 

coursework and college resources in all classrooms. This means, according to Welton and 

Martinez (2014) “all students should at least be provided the opportunity and equal 

access to the academic preparation and college knowledge that would enable them to 

attend college if they so choose” (p. 217). 

Academic advising in the transition from high school to college 

In their mixed-methods analysis of issues that deter students from enrolling their 

first semester of college, Ober et al. (2020) found through the analysis of survey results 

and transcription data that financial aid concerns emerged as the rationale with the 

greatest frequency. Respondents from the survey included, 168 students ranging in age 
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from 16 to 21 years of age, with a mean age of 17.7 years. It is important to note that 

based on the New York City Department of Education in 2019, 

all respondents attended urban high schools, within which in the 2018-2019 year 

an average of 17.2% of students qualified as English language learners, 82.1% of 

students qualified for free or reduced-price lunch based on family incomes, and an 

average of 82.9% of students experiences economic hardship. (Ober et al., 2020, 

p.121) 

Utilizing descriptive statistics and component factor loads, researchers found 

circumstances and financial burden, academic preparation, college bound identity and 

other career options to be the top reasons cited for summer melt. Summer melt was 

defined by researcher’s as the, “phenomenon in which motivated, and academically 

prepared high school graduates decide not to enroll in college, even though they have 

received admission” (Ober et al., 2020, p.119). These deterrents spoke to the social 

integration that is needed for students to find a successful transition from high school to a 

four-year college or university. This successful transition is essential to the overall 

success of an individual, because according to Rouse (2005), “over a lifetime, a high 

school dropout earns $1 million less than a college graduate” due to the fact that 

“dropouts who do find work are paid annual salaries averaging about $7,000 less than a 

high school graduate and $26,000 less than a college graduate” (p. 8).  

To mediate this challenge, programs across the country have initiated systems of 

support to aid students in the transition from high school to college. One such program is, 

the Wentworth Institute of Technology Bridge Program which serves to, “address 

inequities in preparation and access” by allowing, “students to explore postsecondary 

opportunities prior to enrollment” (Rennie Center, 2020, p,1). This paid opportunity 

allowed students to engage in career-focused college access programming in the Boston 

area. Likewise, at Idaho State University state funding in 2015 allowed the university to 
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expand the summer bridge program to a, “first-year transition program to help first-year 

[FY] students persist at greater rates” (Frischmann & Moor, 2017, p. 1). This process, 

according to the researchers, included the hiring of a first-year transition team comprised 

of a director and eight faculty members. This expanded programming was brought to life 

following the initiation of the Bengal Bridge, a seven-week summer intensive to aid low-

income and first-generation students in their transition to college. Here, students were 

continually supported through their fall semester by providing, “scaffolding to integrate 

them more fully into the fall university culture” (Frischmann & Moor, p.9). However, 

despite efforts being made to measure the effectiveness of this program, “after running 

many cluster analyses with different variables, different size groups and different 

methods, no consistent pattern surfaced” (Frischmann & Moor, p. 8-9). This is likely due 

to the study’s’ inability to produce and maintain effective sample sizes; “for example, by 

2017, the 2013 cohort had only seven students still enrolled” (Frischmann & Moor, p. 9). 

Consequently, for this study to make predictions about the population, each cohort would 

need four years of data with an acceptable sample size. Despite this barrier, researchers 

concluded that integration into university culture was imperative for student success, 

even when students were capable of rigorous academic demands.  

The importance of a students’ integration into university culture was also apparent 

in Smith and Zhang’s (2010) qualitative study which found that a students’ networks in 

high school, including parents, friends, teacher, counselors and networks in college 

consisting of  professors and academic advisors aided in the transition from high school 

to college. In other words, relationships matter. Their findings originated when the 

researchers focused on first and second-generation students at a medium-sized university 
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in the Southeast. Additionally, orientations and seminars facilitated this persistence, 

however, “high school GPA, receipt of a scholarship, and an academic ethic made the 

most difference in college GPA and quality of transition to college” (Smith & Zhang, 

2010, p.49). These institutional factors, including financial, academic and student support 

aid in the persistence and retention of students as they matriculate to and through college 

(Swail, 2004; Swail et al., 2003).  

Stewart et al. (2015) discovered an inverse relationship between High School 

GPA and persistence. The authors used Tinto’s (1993) longitudinal model of institutional 

departure  to conduct an export factor design to test hypotheses related to persistence of a 

diverse population of 3, 213 students, predominantly White and first time, full time and 

part time students, placed or not placed in remedial courses at a large public research 

university. To predict college persistence, student demographics, family characteristics, 

pre-college academic performance, and college academics were examined. High school 

GPA and first semester college  GPA accounted for 26% of persistence; an inverse 

finding revealed that an increase in GPA in high school was related to a decrease in 

persistence. In other words, high academic performance at the high school level may not 

result in persistence beyond the first year. Traditional aged students who were 

academically prepared were more likely to persist after the first year of college than those 

required to enroll in remedial courses  

Historically, Educational Oppurtunity Programs (EOPs) were enacted to support 

low income, first generation, academically underprepared and underserved students in 

this endeavor. Beauchemin’s (2017) case study included semi-structured interviews of 15 

EOP students and seven accompanying staff members to measure what supports were 
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effective in supporting students at a four-year public university in New York. The 

researcher examined several EOP supports, including: “students’ transition from high 

school to college, financial supports, academic supports, social supports and counseling 

supports” (Beauchemin, p.3). She found financial, academic and counseling supports to 

be most impactful in the persistence of students in college. Academic supports included 

mandatory study hours, as well as tutoring. These, paired with the social support of 

friendship, were found to be especially helpful to EOP students as they transitioned from 

high school to college and persisted through college. Thus, in considering this transition 

an emphasis should be placed on bridge programs, the development of student networks 

or friends and the counseling supports made available to students.  

Academic Advising in College  

Zarges et al. (2018) noted that a student’s success, retention and persistence to 

college graduation are critical workings of academic advising in college. Academic 

Advisors can work to cultivate a sense of belonging for students which according to Tinto 

(1993) was identified as an influencer of persistence. “Recent students provide evidence 

that students who participate in academic advising have higher retention and persistence 

to graduation” (Zarges et al., 2018, p. 49). However, there exists a need to delineate 

which students are to be helped and what is the best approach to advising that leads to 

greater persistence and retention in college. Chiteng Kot’s (2014) study of 2,745 first-

time, full-time freshman who matriculated in fall 2010, utilized propensity score 

matching to uncover that, “students who used centralized academic advising instead of no 

advising experienced an increase in their first-term GPA, second-term GPA, and first 

year cumulative GPA” (p.527). Additionally, this research study found that students with 
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second term advising returned for their second year at a higher rate. Thus, the impact of 

academic advising was significant in the ability of students to matriculate through 

college.  

In contrast, Michalski’s (2014) analyzed the reasons for withdrawal from a 

college class. This empirical study analyzed 616 comments associated with course 

withdrawal from a database at Florida State College in the fall semester of 2010 and 679 

recorded comments from spring semester of 2011. Reasons for withdrawal were both 

academic and non-academic. However, researchers noted, “leading nonacademic 

rationales include personal issues especially involving job work, family, financial and 

health matters” (Michalski, p. 811); all factors in which increased integration, based on 

Durkheim’s (1951) belief that specific social factors could lead to persistence in life, or in 

this case college, could impact a student’s decision on whether to withdraw or not.  

Alarmingly, the National Center for Education Statistics (SCES) reported in 2004 

that only 56% of first-time full-time freshman seeking a four-year bachelor’s degree 

received a degree from that institution within six years (Aud et al., 2012). 

Correspondingly, Knapp et al. (2012) found that, in 2009, only 71.9% of full-time degree 

seeking undergraduate students returned to the same institution their second year. For 

students who were part time, this number was significantly lower, at 43.7% returning to 

the same institution in the second year of postsecondary education. This gap in student 

retention highlighted the need for outcome driven academic advising which substantially 

supported students so that they were retained at their university, rather than transferring 

to another institution or exiting college altogether.  
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Because of this research, Dougherty et al. (2013) spoke to the importance of 

funding higher education based on outcomes rather than enrollment. This outcome driven 

funding included the utilization of measures, such as retention, course competition, 

degree completion, and job placement. However, according to these researchers, only 

about half of all states had adopted performance funding measures. Dougherty et al. 

(2013) utilized a combination of interviews and documentary records to compare the 

differences between six states with performance funding and two states without. The 

states with performance funding, analyzed in this study were Florida, Illinois, Missouri, 

South Carolina, Tennessee and Washington. Those without performance funding 

measures studied were California and Nevada. Their findings suggested that,  

many of the actors and motives cited by the prevailing perspective on the origins 

of performance funding did operate in the six states that have established 

performance funding, including state legislators (particularly Republicans), 

governors and business people pursing performance funding in the name of 

greater effectiveness and efficiency for higher education. (Dougherty et al., 2013, 

p. 1)  

However, it is critical to recognize that this the study failed to bring to light the voices of 

higher education coordinating boards or institutions. Therefore, in looking into these 

perspectives it could be assumed that academic advising could serve to hold a significant 

role in retaining students; simultaneously, supporting funding to four-year colleges and 

universities through performance funding.  

The following section analyzed the role that leadership practices play in schools 

and how they alter decision making. Specially, this analysis will focus on: 

transformational leadership, instructional leadership and a combination of the two styles.  

The intent of this literature review is to present the argument that quality leadership can 

yield a change in expectations for mathematics preparation.   
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Leadership Practices 

Transformational Leadership 

Transformational leaders, noted Burns (1978), “look for potential motives in 

followers, seek to satisfy higher needs, and engage the full person to follow” (p. 208), 

thereby developing the organization’s capacity to innovate by investing members through 

a common belief and value system. Burns (2004) revised these processes, and later spoke 

to the development of motivation through personality in the business world. 

Transformational Leadership was later defined by Odumeru and Ogbonna (2013) as, 

inspiring the work of teams to create and implement a vision for change. In applying 

transformational leadership to schools, common goals and empowerment allowed staff 

members to work together to solve problems and improve schools.  However, Fullan 

(2008) noted that a plan is only as good as the mind-set using it, which must involve high 

expectations for all students.  

Possessing high expectations is crucial to a school’s success and improvement. 

These high expectations, according to Fink and Markholt (2011) stemmed from 

developing, “…a common language, shared understanding and separating the observation 

from the person” (p.331). Thus, to produce change within schools, leaders’ words and 

actions must convey, “a certainty about the ability of students to succeed and the capacity 

of school personnel to ensure student success” (Johnson et al., 2017, p.102); creating an 

opportunity to embed a growth mindset within an organization and molding a shared 

sense of responsibility to meet the established goals. 

Within this model exists a personal and collective sense of responsibility which 

drives improvement efforts. This concept was further explored by Blasé and Blasé (2000) 
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through a seminal open-ended questionnaire that collected the responses of 809 American 

teachers, regarding the characteristics of principals that enhanced their classrooms. 

Findings showcased, “two themes (and 11 strategies) of effective instructional leadership: 

talking with teachers to promote reflection and promoting professional growth” (p. 130) 

which spoke to the impact of empowering and supporting teachers. Essentially, Blasé and 

Blasé (2000) found, “effective principals valued dialog that encouraged teachers to 

critically reflect on their learning and professional practice. (p. 133).  

Similarly, Lee and Kuo (2019) over 20 years later, explored in Taiwan the 

“relationship between elementary school principals; transformational leadership and 

teachers’ work motivation” (p. 90). Their mixed methods study included a questionnaire 

distributed to 40 public elementary schools. Of the 550 questionaries’ distributed, 430 

valid responses were recovered. Upon analyzing the results, a positive correlation was 

attained between transformational leadership of elementary school principals and 

motivation of teachers. Additionally, “the dimensions of transformation leadership in 

elementary school principals had predictive power for the overall work motivation of 

teachers” (Lee & Kuo, 2019, p.90). Significantly, the “higher the intellectual simulation 

and individualized consideration were, the better the work motivation of teachers was” 

(Lee & Kuo, 2019, p.90).  

In summary, there is almost no limit to what can be achieved in schools when 

leaders feel alive and energized (Hargraves & Fink, 2006). Therefore, it is imperative that 

schools are led by  individuals who are deeply invested in the organizational vision and 

established goals. Leaders must work to create a sense of urgency which continues to 

develop within all factions of the school and school community. This work, however, 
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must rely on a foundation of trust. Tschannen-Moran (2004) asserted that in a school 

environment built on trust teachers will go above and beyond the call of duty striving to 

goals of  “high-commitment, high-competence” (p.41) thereby increasing building 

success. Transformational leadership operates effectively when coupled with 

instructional leadership for enhancing teaching and learning through a social justice and 

equity lens.  

Instructional Leadership  

Historically, instructional leadership came to exist during the effective schools’ 

movement. Edmonds’ (1979) seminal study viewed the principal as a source of 

educational expertise responsible for transforming a building. Stemming from questions 

surrounding social justice and equity, this seminal research emphasized  the need to 

critique or evaluate curriculum and instruction. Edmonds’ (1979) proctored that, 

“inequity in American education derives[ed] first and foremost from our failure to 

educate the children of the poor” (p.15). Holistically, according to Edmonds, American 

schools missed the mark in educating youth and in many cases did not allow students to 

rise above the zip code they were born into and to change the trajectory of their lives. 

Moreover, Heck (1992) later maintained instructional leadership was a part of a 

political effort to improve public education by, “suggesting that improved student 

outcomes can be attained through strategic school organization and strong principal 

leadership” (p.21). This improvement, he believed, can come despite environmental 

constraints, but would not happen without principal accountability. However, Heck 

(1992) observed that research had not clearly composed enough empirical evidence to, 

“demonstrate that principals who increase the amount and quality of time they devote to 
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instructional leadership produce higher academic performance in their schools” (p. 22). 

This is because teaching and learning must be the focal point of concentration for 

principals; and the measurement for teacher and student progress (Flimban, 2019; 

McFarland, 2014).  

In short, the intent of an instructional leader is to increase student outcomes. 

Similarly, The Connecticut State Department of Education, [CSDE] (2015) defined 

instructional leadership as, “ensuring the academic achievement of all students by 

developing a shared vision focused on high expectations for every student in every grade 

level, and by continuously monitoring and systemically improving curriculum, teaching, 

learning and assessment” (Yarvuz & Gulmez, 2018, p.90). Further, Yarvuz and Gulmez 

(2018) defined instructional leadership in three domains: 

• Shared vision, mission and goals which include high expectations for students, 

school improvement plans and stakeholder engagement. 

• Curriculum, instruction and assessment which ensures that curriculum 

development, instructional strategies and practices and assessment practices are in 

alignment. 

• Continuous improvement accomplished through: data driven decision making, 

analysis of instruction and solution focused leadership. (p.97)  

 

To accomplish goals related to these three domains, instructional leaders must consider 

curriculum and instruction as aligned when making decisions. Curricular instructional 

decisions are intended to improve student achievement when the principal and teachers 

work closely with one another.  

Robinson’s et al. (2008) study found instructional leadership to be almost four 

times more powerful than transformational leadership. Their study involved the meta-

analysis of, “27 published studies of the relationships between leadership and student 

outcomes” ( p.1). However, the analysis process of the studies could have altered the 
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results, as the study indicated a need to establish a link between leadership practice and 

effective teaching and learning.  

In 2015, Harper explained why the mark is often missed in educating youth in 

American schools. She noted the largest indicator of low achievement is students having 

an ineffective teacher in front of them, and thus, “…ineffective or poor practices could 

guarantee a life of poverty, incarceration or death” (p. 95). Therefore, it is imperative to 

have an effective teacher in every classroom daily. To attain this goal and to recognize 

effective instruction, building leaders must possess qualities of an instructional leader 

rather than a manager.  

This bar of high expectations is a group effort. All students must have access to 

grade level content; and all teachers should work to develop a shared understanding of 

the most important concepts and what mastery of those looks like (Johnson et al., 2017). 

Once this shared understanding is reached, the expectation must be to have all students 

reach the established goals. Johnson et al. (2017) suggested, “…students were not likely 

to learn challenging content unless they deliberately taught challenging content” (p. 46). 

Thus, to meet mathematics expectations students must know and be able to articulate the 

expectations of them. There must be in-class supports and effective systems established 

for math interventions and other courses. However, the ownness of access falls on 

educators to provide effective and engaging instruction to all students utilizing a viable 

curriculum. This instruction, Johnson et al. (2017) proctored should be supported with, 

“…regular classroom observations with feedback, collaborative teacher planning, and 

focused professional development” (p. 69). 
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Similarly, Colby’s et al. (2002) review of evaluation literature, found that 

instructional leadership was essential for school improvement and school effectiveness. 

They determined that principals are fundamental in impacting professional growth. This 

could be accomplished through a learner lens, where the principal possessed both the 

mindset and knowledge to develop teachers through a cycle of feedback and reflection. 

They argued to be an asset to teachers, educational leaders must make the shift from 

manager to instructional leader while possessing content knowledge. However, it is 

important to acknowledge that many district policies limit the influence of building 

leaders.  

Ovando and Ramirez (2007) used a multiple case study approach to investigate 

building leaders’ perspectives regarding instructional leadership actions they could 

initiate to improve student outcomes within their schools. The researchers explored 

through interviews, observations and journaling the perspectives of three principals and 

three assistant principals from six elementary, middle and high schools concerning 

similarities and differences by school level of their perceptions of actions required in the 

teacher evaluation process to improve instruction in successful schools. They found that 

instructional leadership included setting clear expectations, monitoring instruction 

through walk-through observations, and providing professional development 

opportunities according to teachers’ needs. Thus, enhancing one’s instructional capacity 

and promoting connections to student learning were essential to maximizing student 

outcomes.  

However, Yavuz and Gulmez (2018) discovered that, “participating in a 

leadership training program is the only significant factor that predicts urban educators’ 
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scores on instructional leadership readiness measures” (p. 88). They utilized information 

from 74 “urban school educators enrolled in an educational leadership certification 

program in the USA” (Yarvuz & Gulmez, 2018, p. 99 -100). The urban educators also 

participated in an internship component which utilized the Connecticut Leader Evaluation 

and Support Rubric to extrapolate data about their experiences. Candidates were 

measured on four levels: not ready at all, awareness and knowledge-ready, performance 

ready, and impact and accountable ready. The results indicated that, “participating in an 

educational leadership training program is positively related to the instructional 

leadership perceived readiness score” (Yarvuz & Gulmez, 2018, p.104). However, it is 

important to note participants’ gender, years of teaching experience, age, race, previous 

leadership experience, school level and school size did not show the same impact- and 

thus, findings were deemed insignificant.   

In summary, to close opportunity gaps, as introduced in Chapter 1, Berg (2015) 

stated educators must recognize, “that the most important resource that we had [have] to 

guarantee student outcomes was [is] the teacher in the room” (p. 228). This notion 

cements the fact that teachers must be supported by a strong instructional leader which 

can be accomplished by providing, “….useful, just-in-time feedback to the teacher and 

even more important, support the teacher’s further professional learning guided by a clear 

picture of the teacher’s strengths and weaknesses and grounded in a deep understanding 

of quality instruction” (Fink & Markholt, 2011, p. 317). Teacher development must be a 

priority and having a quality instructional framework can help to set teachers up for 

success because they will know what is expected of both themselves, and more 

importantly of their students. Yet, time is a critical resource. Bambrik-Santoyo (2012) 
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asserted that, “…leaders are rarely coached around what matters most: the quality of their 

meetings with teachers” (p.335). Meetings must be focused on data driven instruction and 

outcomes where teachers are held accountable for implementing the feedback they 

receive (Bambrik-Santoyo, 2012). However, it is uncertain if instructional leadership 

alone is enough. Therefore, the subsequent section analyzed a combination of leadership 

practices, including both transformational and instructional and how these can work 

together to change expectations for mathematics preparation.   

A Combination of Leadership Practices 

In analyzing the impact of utilizing a combination of instructional and 

transformational leadership, Robinson et al. (2008) found the necessary components of 

each type resulted in the greatest amount of growth. Reville (2015) suggested that the 

impact of not improving education is that “our economy will suffer, our democracy will 

be at risk, and millions of families and children will suffer the consequences” (p. 200). 

However, the best leadership method in improving schools is not clear. Therefore, this 

section examines two leadership philosophies: transformational leadership and 

instructional leadership. A review of empirical research by TNTP. (2018) magnified the 

impact of utilizing a combination of leadership philosophies. 

This concept of high expectations in conjunction with instructional expertise was 

analyzed by TNTP. (2018) in their study of five diverse districts in the United States 

including public and charter. Here, they observed nearly 1,000 lessons, reviewed nearly 

5,000 assignments, analyzed more than 20,000 student work samples and collected nearly 

30,000 real-time student surveys. They hypothesized that a “clearer picture of students’ 

daily experiences could point the way toward changes to policy and practice that would 
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bridge the gap between what students need and what they’re getting every day in their 

classrooms” (TNTP., p. 4). Classroom observations were measured under four domains: 

Culture of Learning, Essential Content, Academic Ownership, and Demonstration of 

Learning. These domains utilized a five-point rubric ranging from ineffective, minimally 

effective, developing, proficient and skillful.  

Additionally, student work was assessed measuring its’ alignment to grade level 

standards, engagement in content specific practices, connections to real world application 

and student performance. Findings revealed that 94% of students surveyed aspire to 

attend college and 70% of high schoolers have career goals that require at least a college 

degree (TNTP., 2018, p. 3). Furthermore, “most students do what they’re asked in 

school— but are still not ready to succeed after school” (TNTP., p. 4). This is because, 

these researchers found that only 38% of classrooms with majority students of colors had 

no grade level assignments. Thus, the opportunity myth was established. Despite the 

jarring data,  

in classrooms where students had greater access to grade-appropriate 

assignments, they gained nearly two months of additional learning 

compared to their peers. Classrooms with higher levels of engagement 

gained about two-and-a-half months of learning. In classrooms where 

teachers held higher expectations, students gained more than four months. 

(TNTP., 2018, p.5) 

According to these researchers implementing instructional practices alongside 

high expectations, allowed for a dramatic increase in learning. Thus, suggesting that 

independently transformational and instructional leadership were not enough. Instead, 

they needed to be utilized in tandem with one another.  Finn’s et al. (2001)  analysis of, 

“25,000 high school students from 240 schools nationwide” revealed that “graduation 

requirements affected the number of courses students took and had a stronger impact on 
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students in vocational tracks” (p.1). This is because by and large students have big 

dreams and do what is asked of them. Furthermore, researchers found “that there was a 

significant association between course taking with school poverty level” (Finn et al., 

2001, p.1).  

Correspondingly, Allen et al. (2015) investigated the relationship between 

transformational leadership measured by school climate and instructional leadership seen 

though student achievement in both reading and mathematics. Conducted in a suburban 

Texas district, researchers utilized a self-survey of elementary principals to measure five 

domains of transformational leadership, seven domains of school climate and student 

achievement on the STARR state assessment. The study found a statistically significant 

positive relationship (p < .05) between the five factors of transformational leadership and 

the seven dimensions of school climate. Allen et al. (2015) concluded “principals who 

motivate and empower teachers can positively influence school climate” (p. 15). 

Additionally, results indicated that there was a statistically significant positive 

relationship between inspirational motivation and reading achievement. This suggests 

that both transformational and instructional leadership is needed to promote positive 

school change. However, there was not a statistically significant relationship (p > .05) 

between the school climate and mathematics achievement suggesting further research is 

needed due to the differing results. 

According to Hattie (2015) “high-impact instructional leaders believe that success 

and failure in student learning is about what they, as teachers or leaders, did or didn’t do” 

(p.40). Thus, the practices put into place impact a student’s outcome. Additionally, 

instructional leaders must act as transformers of the culture and climate of the school 
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through the inclusion of culturally responsive leadership. Such leaders, according to 

Johnson (2014) “…create inclusive schooling environments for students and families 

from ethnically and culturally diverse backgrounds” (p. 147). Instructional leaders 

collaborate with teachers to transform the culture of schools and classrooms. However, it 

is important to consider if practices are equitable. For example, Hattie (2015) asked, does 

the initiative positively affect all students—or only certain groups within the school? 

Furthermore, the researcher noted, it is important to ask, “how great an impact are you 

seeking to achieve?” ( p. 38). School leaders need to discuss the magnitude of the impact 

that is desired for current or projected initiatives. This can be expressed in effect size, 

measuring the influences on student achievement (Hattie, 2008). 

Either way, teacher expectations alone are not enough to change educational 

outcomes for students on a large scale. If the purpose of high school is to prepare students 

to be college and career ready, then it is imperative that the standard of four high school 

math classes aligns to district graduation requirements. Without alignment on a large 

scale, students will continue to be enrolled in remedial courses which do not equip them 

with the knowledge, skills or simple transcript guidelines to be admitted to one of the top 

150 universities. 

In summary, leaders’ impact both instructional and non-instructional decisions 

being made within school buildings. However, Fink and Markholt (2011) identified that, 

“without a shared understanding of what we mean by quality instruction, we have no 

basis from which to mount an improvement effort” (p.319). Therefore, there must be a 

cultivation of expertise for both teachers and leaders. This includes establishing a 

common vision and set of goals where all members of the school community are invested 
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in change. In this way, “…leaders help ensure that everyone understands why change is 

important” (Johnson et al., 2017, p. 86). This goal can be cultivated through a variety of 

ways; however, it is critical that leaders are compelling in their words and actions.  

Although not all decisions reside within their locust of control, the decisions 

being made at the building level impact outcomes for students. The expectations of 

building leaders set the tone and provide a framework for leadership throughout the 

school. To be an effective building leader one most possess both instructional expertise 

and the proper mindset to lead teachers to improve their practice through: professional 

development, observation and feedback, as well as a cycle of reflection (Newsome, 

2015). Then, teachers can reflect upon their practice and engage in a cycle of continuous 

improvement where students are held to higher expectations and able to accomplish 

increased academic outcomes. Newsome (2015) argued that schools cannot begin to, 

“close the achievement gaps if we did not close opportunity gaps” (p. 250). Excellence 

and equity, therefore, are not possible without first examining the opportunities and 

expectations that are available and placed upon all students.  

Summary of Literature Review 

This review of literature began by exploring the role of mathematical knowledge 

in student’s ability to attend a four-year college or university. This topic served as 

foundational to this research study and outlined the misalignment of high school 

mathematics requirements. The review of literature continued by defining college 

knowledge, and then identifying the discrepancies in college knowledge among different 

communities of students. This nontraditional knowledge was documented through a 

comprehensive review of empirical literature and the importance that college knowledge 
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plays in the college going process was highlighted. Next, academic advising and its role 

in: high school, the transition from high school to college and in college was explored 

including information on their role in the college application and admission processes, as 

well as, financial aid procedures and the enrollment process. The final topic of the 

literature review analyzed the concept of leadership, through the lens of both instructional 

and transformational leadership and served as a critique to decisions being made and their 

impact on policies and practices related to college and career readiness.  

Research continues to investigate the implementation of policy and procedure at 

the building level, but often fails to address the influence that district or state policy has 

on student outcomes, specifically around the requirements for a standard high school 

diploma which vary across both districts and states. The concept of being college and 

career ready is vast, however, alignment is needed to ensure that all students have access 

to an equitable education that allows them to choose between college and career rather 

than have the choice made for them.  

The following chapter will provide a description of the methodology that will be 

used in this research study to explore the relationship between math preparation, as 

measured through the number of completed mathematics courses in high school and a 

students’ ability to attend a four-year college or university. Chapter three will articulate 

the methods used to answer the purposed research questions and hypotheses. Chapter 

four will report on the findings from the study and chapter five will aim to describe the 

implications of the study, the limitations and recommendations for future research. 
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CHAPTER 3 

METHODOLOGY 

The purpose of this chapter is to describe the methodology which was utilized to 

investigate the relationship between math preparation, as measured through: the number 

of successfully completed mathematics credits in high school, on students’ attendance at 

a four-year college or university, which expects students to have completed four credits 

of mathematics coursework in high school to be admitted.  For this study, high school 

mathematics course completion and its relationship with college attendance was 

examined through descriptive and inferential statistics.  

This non-experimental, quantitative study investigated the association between 

the number of high school math courses completed and college attendance. Research has 

shown that to be college and career ready, students need to take at least four math courses 

in high school. This study addressed this issue by studying the college attendance rates of 

high school graduates from two districts, one of which requires three math courses for 

high school graduation and another which requires four.   

Research Design 

Setting 

The site for this study was the Kansas City Public School (KCPS) district in 

Kansas City, Missouri, and Kansas City Kansas Public School (KCKPS) district in 

Kansas City, Kansas. KCPS requires three mathematics courses to be completed for high 

school graduation, while KCKPS requires four courses to be completed for graduation  

Kansas City Missouri Public Schools. Kansas City Public Schools was the 12th 

largest school district in the state of Missouri (KCPS, 2020). The district consists of 2 
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early learning schools, 18 neighborhood elementary schools, 2 neighborhood middle 

schools, 4 neighborhood high schools, 8 signature schools, 2 alternative schools, 1 

career/technical education center, 1 alternative graduation center and 1 early college 

academy. The demographics of students within the district were: 57% Black, 28% Latinx, 

9% White and 6% Other. In terms of language diversity, one out of five students’ primary 

language was not English, but rather one of more than 50 other languages. The student 

population was 15,568 with 100% of students qualifying for free or reduced lunch. The 

graduation rate at this time was 65.3% with a daily student attendance rate of 84%.  

Kansas City Kansas Public Schools. Kansas City, Kansas, Public Schools was 

the largest school district in Wyandotte County and the fifth largest district in the state of 

Kansas (KCKPS, 2020). The district consisted of 10 preschool sites, 29 elementary 

schools, 7 middle schools, 5 high schools and 4 alternative programs or schools. The 

demographics of students within the district were: 51% Latinx, 27% Black, 11% White 

and 7% Asian. 44% of students were considered English Language Learners with one of 

44 different home languages. Enrollment for the 2017-2018 school year was 21,792 

students. This remained relatively consistent with 21,428 students in the 2018-2019 

school year. The graduation rate at this time was 73.2% with a daily student attendance 

rate of 91.1% 

Participants 

In this study graduating high school students from both KCPS and KCKPS were 

analyzed from three consecutive school years, 2017- 2018, 2018-2019 and 2019-2020. 

Thus, the target population of this research study was graduating high school students 

from these two districts across a period of three consecutive school years.  
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The gender demographic makeup of the respective school districts was as follows: 

Table 2 

KCPS Gender Demographics 

KCPS Gender Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Male 1,159   

45.6 % 

367  

45.0% 

380  

46.5% 

412  

45.2% 

Female 1,385  

54.4% 

448  

55.0% 

437  

53.5% 

500  

54.8% 

Total 2,544  

100% 

815  

100% 

817  

100% 

912  

100% 

Note. The data for KCPS Gender Demographics are from KCPS (2020).  

Table 3 

KCKPS Gender Demographics 

KCKPS 

Gender 

Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Male 1,546  

48.0% 

505  

47.4% 

494  

47.7% 

547  

48.8% 

Female 1,677  

52.0% 

560  

52.6% 

542  

52.3% 

575   

51.2% 

Total 3,223 

100% 

1,065  

100% 

1,036  

100% 

1,122   

100% 

Note. The data for KCKPS Gender Demographics are from KCKPS (2020).  

The racial/demographic makeup of the respective school districts was as follows: 
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Table 4 

KCPS Race Demographics 

KCPS Race Overall  2018 

Graduate 

2019 

Graduates 

2020 

Graduates 

Asian (A) 150   

5.9 % 

61  

7.5% 

38  

4.7% 

51  

5.6 % 

Black (B) 1,520   

59.7% 

483  

59.3% 

493   

60.3% 

544  

59.6 % 

Latinx (H) 638  

25.1% 

195  

23.9% 

223  

27.3% 

220  

24.1 % 

American 

Indian (I) 

4  

0.2% 

2  

.2% 

2  

0.2% 

 

Multi Racial 

(M) 

30   

1.2% 

7  

.9% 

6  

0.7% 

17  

1.9% 

Pacific Islander 

(P) 

7 

0.3% 

  7  

0.8% 

White (W) 195  

7.7% 

67  

8.2% 

55  

6.7% 

73   

8.0% 

Total 2,544  

100%  

815  

100% 

817  

100% 

912  

100% 

Note. The data for KCPS Race Demographics are from KCPS (2020).  
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Table 5 

KCKPS Race Demographics 

KCKPS Race Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Asian (A) 280  

8.7% 

103  

9.7% 

88  

8.5% 

89  

7.9% 

Black (B) 986  

30.6% 

333 

31.3% 

280 

27.0% 

373 

33.2% 

Latinx (H) 1,609  

49.9% 

505 

47.4% 

550 

53.7% 

554 

49.4% 

American 

Indian (I) 

8 

0.2% 

3 

0.3% 

3 

0.3% 

2 

0.2% 

Multi Racial 

(M) 

53 

1.6% 

16 

1.5% 

14 

1.4% 

23  

2.0% 

Pacific Islander 

(P) 

5 

0.2 % 

1 

0.1% 

3 

0.3% 

1 

0.1% 

White (W) 277 

8.6% 

99 

9.3% 

98 

9.5% 

80 

7.1% 

Total 3,218 

99.8% 

1,060 

99.5% 

1,036 

100% 

1,122 

100% 

Note. The data for KCKPS Race Demographics are from KCKPS (2020).  

There were five students with missing race information from the graduation year of 2018 

in the KCKPS data, representing a 0.2% percent of the total graduates.  

Research Questions 

This study attempted to answer the following questions: 
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1. Are the four-year college attendance rates of high school graduates from two 

districts, KCKPS and KCPS, with different mathematics requirements for 

graduation significantly different?  

2. Are the four-year college attendance rates of Black high school graduates 

from two districts, KCKPS and KCPS, with different mathematics 

requirements for graduation significantly different?  

3. Are the four-year college attendance rates of Latinx high school graduates 

from two districts, KCKPS and KCPS, with different mathematics 

requirements for graduation significantly different?  

Hypotheses 

This study examined the association between the number of math courses students 

in high school have completed and college attendance. The number of math courses 

students take in high school is a potential measure of district math course taking policy. 

This study tested student level and district level hypotheses. In the district level 

hypotheses, the independent variable was a dummy variable which was coded one (1) if 

the student attended high school in the district requiring four math courses, KCKPS, and 

zero (0) if the students attended high school in the district requiring three completed math 

courses for graduation, KCPS. In the student level hypothesis, the independent variable 

was the number of math courses a student took in high school. 

Ho: There is no statistically significant difference in the four-year college attendance 

rates of KCPS graduates and KCKPS graduates when controlling for grade point 

average and ACT Composite score, α ≤ .05. Students attend a four-year college or 

university at the same rate. 
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H1: There is a statistically significant difference in the attendance rate of KCPS and 

KCKPS graduates at a four-year college or university. The proportion of KCKPS 

students who attend college is higher than the proportion of KCPS students who 

attend college, when controlling for grade point average and ACT Composite 

score, α ≤ .05.  

In this research project the dependent variable, attendance at a four-year 

university was binary, meaning it has a dichotomous outcome of yes or no. Therefore, an 

analysis was used to test the significance of difference between two sample proportions, 

to look descriptively at the relationship, and make a statistical inference to learn about the 

population. The null hypothesis (Ho) is a prediction of no difference. This means that the 

association between the independent variable, math courses completed, and dependent 

variable, in this case: attendance at a four-year college or university, are unrelated. 

In contrast, the alternative hypothesis (H1) a is a prediction that the proportion of 

students that attend college from the respective districts is not the same. Students in 

KCKPS who are required to take four years of mathematics courses attend college at a 

greater rate than graduates of KCPS that are required to take only three mathematics 

courses for a standard high school diploma. Therefore, the independent variable is related 

to the dependent variable and there is a difference in the rate of attendance at a four-year 

college or university between high-school graduates of KCPS or KCKPS based on the 

independent variable of having three or four years of mathematics coursework required 

for a standard high school diploma. In conclusion, if the |z(observed)| > |z(critical)| you 

reject the null. In contrast if |z(observed)| < |z(critical)| you fail to reject the null and take 

on that the alternative is true.  
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The second research question lent itself to the following hypotheses for the 

attendance rates of Black high school graduates at a four-year college or university: 

Ho: There is no statistically significant difference in the four-year college attendance 

rates of Black KCPS graduates and Black KCKPS graduates when controlling for 

grade point average and ACT Composite score, α ≤ .05. Black high school 

graduates attend a four-year college or university at the same rate.  

H1: There is a statistically significant difference in the attendance rate of KCKPS and 

KCKPS graduates at a four-year college or university. The proportion of Black 

KCKPS students who attend college is higher than the proportion of Black KCPS 

students who attend college, when controlling for grade point average and ACT 

Composite score, α ≤ .05. 

The third research question lent itself to the following hypotheses for the 

attendance rates of Latinx high school graduates at a four-year college or university: 

Ho: There is no statistically significant difference in the four-year college attendance 

rates of Latinx KCPS graduates and Latinx KCKPS graduates when controlling 

for grade point average and ACT Composite score, α ≤ .05. Latinx high school 

graduates attend a four-year college or university at the same rate.  

H1: There is a statistically significant difference in the attendance rate of KCKPS and 

KCKPS graduates at a four-year college or university. The proportion of Latinx 

KCKPS students who attend college is higher than the proportion of Latinx KCPS 

students who attend college, when controlling for grade point average and ACT 

Composite score, α ≤ .05. 
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The final hypothesis was a student level hypothesis, in which the independent 

variable was the number of math courses a student took in high school. The following 

student level hypothesis was tested:  

Ho: There is no statistically significant difference between the number of math courses a 

student took in high school and the likelihood that they attend college. Students 

attend a four-year college or university at the same rate. 

H1: There is a significant, positive association between the number of math courses a 

student took in high school and the likelihood that they attend college; possibly 

due to the increased mathematics coursework required for graduation, making this 

a directional hypothesis. 

Data and Variables 

This comparative, quantitative research study utilized de-identified data from both 

KCPS and KCKPS. This data was requested from each school district separately and was 

received in a table format which had merged both core data from the school district and 

information from the National Student Clearinghouse (2021). Core data present from 

each school district, KCKPS and KCPS, included the following variables: ID, Race, 

Gender, GPA, Math Course Work Taken, GradYear, ACTComp. Additionally, the data 

from National Student Clearinghouse (2021) included the variables: College, Two or 

Four Year, Out of State, Enrollment Begin Date, Enrollment End Date and Enrollment 

Status.  

In this non-experimental, quantitative research study, the independent variable 

used to test the district level hypothesis was binary or dichotomous in nature. It was 

recorded as a dummy variable and coded one (1) if the student attended high school in the 
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district requiring four or more mathematics courses, KCKPS, and zero (0) if a student 

attended high school in KCPS, which required only three mathematics courses for high 

school graduation. Here, the dependent variable, or the variable that was explained by 

other variables was attendance at a four-year university.  

In testing the student level hypothesis, the independent variable was the total 

number of high school math courses completed. This was a continuous variable. The 

level of measurement was ratio, in which there were equal intervals between numbers and 

a value of zero was meaningful, meaning that students did not complete a math class. 

However, in this research study the number of completed mathematics courses by 

graduating high school students in KCPS was between three and six completed courses 

and graduating high school students in KCKPS, with few exceptions, completed more 

than four mathematics courses. This could be because three and four completed math 

courses were required for graduation respectively. The dependent variable, or the variable 

that was explained by other variables was attendance at a four-year university. This was a 

nominal level measurement, with the response being yes or no. However, for this 

research project, because of its binary or dichotomous nature, it was recoded as a dummy 

variable. In this case it was measured as an ordinal level variable and recoded as: one (1) 

meaning yes, a student attended a four-year college; and zero (0) meaning no, a student 

did not attend a four-year college.  

Other variables, which served as a control variables, included in this study with 

their level of measurement were:  
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Table 6 

Variables and their Level of Measurement 

Variable Level of Measurement 

Number of Math Courses Completed 

- Independent Variable 

Ordinal 

College Attendance  

- Dependent Variable 

Nominal; Recoded as a Dummy Variable  

- Ordinal (1=yes; 0=no) 

Race Nominal 

Gender Nominal  

GPA Ratio 

ACT Composite Score Ratio 

I received the following variables from each school district: ID, Race, Gender, 

GPA, Math Course Work Taken, Graduation Year and ACT Composite score. In the 

KCPS data, there was only one National Student Clearinghouse (2021) record per 

student. Furthermore, each identification number, one to 2,544 pertained to one 

individual graduate of the system within the school graduation years of 2017- 2018, 

2018-2019 or 2019-2020. In both data files race was a nominal level variable which was 

coded as: Asian (A), Black (B), Latinx (H), White (W) or Multiracial (M). Gender was 

also a nominal level variable that was coded as either: Male (M) or Female (F). Grade 

Point Average or GPA was a ratio level variable, in which there are equal intervals 

between numbers and a value of zero is meaningful. In this case, GPA could range from 0 

to 4.50 in increments of .01. Both KCPS and KCKPS possessed the same four-point GPA 

scale. The final variable which acted as a control was ACT Composite Score. This was 

another ratio level variable with a range of 0 to 36, a perfect score; increasing in 
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increments of 1. Finally, graduation date was included for each district. KCPS delineated 

this by year, while KCKPS specified the exact date of graduation.  

The data from National Student Clearinghouse (2021) included the variables: 

College, Two or Four Year, Out of State, Enrollment Begin Date and Enrollment Status. 

Although, the specific college names were listed in the original data, for this study, 

college attendance was recoded as a dummy variable with one (1) equaling attendance at 

a four-year college or university and zero (0) equaling attendance at a two-year 

university. A blank indicated that a student was not enrolled in college.   

In preparing the data for analysis it was important to reconcile the duplicate 

entries present in the KCKPS data. In KCPS each of the 2,544 entries represented one 

graduate from KCPS from the graduating class of 2017-2018, 2018-2019 or 2019-2020. 

The student information from the respective districts included: race, gender, GPA, math 

coursework taken, graduation year and ACT Composite score was cross referenced with 

National Student Clearinghouse (2021) data which included what college, if any, a 

student attended, if it was a two- or four-year college, if it was out of state (Yes or No), 

the students enrollment data and their enrollment status as of the census date immediately 

following their May graduation.  

 In KCKPS, the respective district data included: race, gender, GPA, math 

coursework taken, graduation year and ACT Composite score. However, for some 

students there were multiple entries with the same unique identification number. This is 

because when the data was cross referenced with data from the National Student 

Clearinghouse (2021), KCKPS drew information twice per year, at the census date of the 

fall and spring semester. The information collected was the same as KCPS and included 
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what college, if any, a student attended, if it was a two- or four-year college, if it was out 

of state (Yes or No), the students enrollment data and their enrollment status. However, 

students who graduated from KCKPS as a part of the class of 2017- 2018 could have up 

to six entries from: Fall 2018, Spring 2019, Fall 2019, Spring 2020, Fall 2020, Spring 

2021. Therefore, to reconcile and de-duplicate the data only the first entry for each 

individual graduate from the first census date following graduation was included. This 

process made KCKPS data comparable to KCPS data which had only one entry from the 

National Student Clearinghouse (2021) from the first census date following graduation 

per student. Including only one entry per student in KCKPS brought the total number of 

entries from KCKPS from 7,226 to 3,223 unique students, thus, removing 4,003 duplicate 

student entries.  This process was completed in SPSS by identifying duplicate cases in the 

unique variable id column. 

Data Collection & Analysis 

The respective school districts departments of Research and Accountability 

ensured that all identifying labels were removed from the raw data set used before the 

merge. Furthermore, all data analysis was completed on preexisting data sets. Therefore, 

there were few concerns regarding violations of the ethical rights of students. However, a 

data share agreement was created between the researcher and KCKPS to act as a safe 

guard. Furthermore, the file was saved in Drop Box, a secure location.  

In analyzing the data, the following descriptive statistics were found for the 

ordinal level variable, Math Course Work Taken, from the respective school districts:  
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Table 7 

Descriptive Statistics related to Math Coursework completed by KCPS Students 

 Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Mean 3.44 3.52 3.40 3.40 

Minimum 3 3 3 3 

Maximum 7 6 6 7 

Standard 

Deviation 

.576 .594 .558 .569 

Note. The data for Descriptive Statistics related to Math Coursework completed by KCPS 

Students are from KCPS (2020).  

Table 8 

Descriptive Statistics related to Math Coursework completed by KCKPS Students 

 Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Mean 4.20 4.18 4.29 4.15 

Minimum 0 0 .5 .5 

Maximum 8.5 7.5 8.0 8.5 

Standard 

Deviation 

.687 .755 .642 .652 

Note. The data for Descriptive Statistics related to Math Coursework completed by 

KCKPS Students are from KCKPS (2020).  

In analyzing the data, the following descriptive statistics were found for the ratio 

level data of, GPA and ACT Composite Score from the respective school districts: 
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Table 9 

Descriptive Statistics related to GPA of KCPS Students 

 Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Mean 2.72 2.72 2.70 2.73 

Median 2.68 2.68 2.68 2.67 

Minimum 0 0 0 0 

Maximum 4.62 4.56 4.62 4.53 

Standard 

Deviation 

.824 .805 .846 .821 

Note. The data for Descriptive Statistics related to GPA by KCPS Students are from 

KCPS (2020).  

Table 10 

Descriptive Statistics related to GPA of KCKPS Students 

 Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Mean 2.80 2.79 2.83 2.79 

Median 2.82 2.81 2.84 2.84 

Minimum .225 .225 .952 .852 

Maximum 4.42 4.42 4.41 4.37 

Standard 

Deviation 

.725 .731 .707 .736 

Note. The data for Descriptive Statistics related to GPA by KCKPS Students are from 

KCKPS (2020).  
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Table 11 

Descriptive Statistics related to ACT Composite Scores of KCPS Students 

 Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Mean 16.41 16.50 16.39 16.34 

Median 15 15 15 15 

Minimum 5 7 8 5 

Maximum 36 34 36 34 

Standard 

Deviation 

4.524 4.480 4.484 4.609 

% represented 80.74% 85.89% 79.92% 76.86% 

Note. The data for Descriptive Statistics related to ACT Composite Score by KCPS 

Students are from KCPS (2020).  

There were 2,054 students with a documented ACT Composite score out of the 2,544 

graduating seniors across the 2017-2018, 2018-2019 and 2019-2020 graduating classes. 

Therefore, there were 490 students who had missing data. It can be assumed, that these 

students did not participate in the taking of the ACT.  In the 2017-20118 graduation year, 

115 out of 815 graduating seniors did not take the ACT Composite test. In 2018-2019 

graduation year, 164 out of 817 graduating seniors did not take the ACT Composite test. 

In the 2019-2020 graduation year, 211 out of 912 graduating seniors did not ever take the 

ACT Composite test.  
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Table 12 

Descriptive Statistics related to ACT Composite Scores of KCKPS Students 

 Overall 2018 

Graduates 

2019 

Graduates 

2020 

Graduates 

Mean 16.24 14.57 16.25 16.25 

Median 15 14 15 15 

Minimum 6 11 6 7 

Maximum 35 21 35 33 

Standard 

Deviation 

4.118 3.645 4.195 4.050 

% represented 55.38% 0.66% 82.63% 82.17% 

Note. The data for Descriptive Statistics related to ACT Composite Score by KCKPS 

Students are from KCKPS (2020).  

There were 1,785 students with a documented ACT Composite score out of the 3,223 

graduating seniors across the 2017-2018, 2018-2019 and 2019-2020 graduating classes. 

Therefore, there were 1,438 students who had missing data. 1,058 of these 1,438 students 

without ACT Composite scores were 2017-2018 graduates, thus it can be assumed that 

there was a data entry error in reporting during this year. Excluding graduates of 2018, 

82.39% of KCKPS students took the ACT Composite score compared to 80.74% of 

KCPS students.  

For the class of 2018-2019 and 2019- 2020, it can be assumed that these students 

did not participate in the taking of the ACT. In the graduation year 2018-2019, 180 out of 

the 1,036 graduating seniors did not have a data entry point for the ACT Composite test 

and it can be assumed that these graduates did not ever complete the composite test. 
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Similarly, in the graduation year 2019-2020, it can be assumed that 200 out of the 1,122 

graduating seniors did not take the ACT Composite test.  

Statistical Analysis 

To determine if there was a statistically significant differences between the 

attendance rates at a four-year college or university from graduates of KCPS and 

KCKPS, descriptive statistics was used. To answer the research questions, three analyses 

were made.  

Analysis one compared the average number of math course taken by students in 

each district, KCPS and KCKPS. This was a test to determine whether student course 

taking reflected the district policy for graduation of three and four courses respectively. 

This was completed prior to conducting any statistical analysis of association between the 

number of courses taken and college attendance; and served to measure difference in 

coursetaking across the two districts.  

The second analysis examined the association between the number of math 

courses taken in high school and college attendance. For this test, the dependent variable, 

attendance at a four-year college or university, was recoded as a dichotomous variable 

and the correlation was made. Additionally, a crosstabulation was utilized where the rows 

correspond to the number of high school math courses taken and the columns identify if a 

student attends college. In this example, the column percentages were examined to 

compare the college attendance rates at each level of high school math coursetaking.  

Finally, the third analysis tested the difference in college enrollment rates of the 

two districts. This analysis tested whether there were higher college attendance rates in a 

district requiring four math courses than a district requiring only three math courses. This 
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analysis was done using a logistic regression model due to the dichotomous nature of the 

dependent variable. Here, two tests were run, a model containing a dummy variable 

indicating the district without a predictor variable and a model with a dummy variable 

indicating the district and a predictor variable measuring a student characteristic. Model 

one tested whether there was a significant difference in the college attendance rate of 

students overall in the two districts. Model two tested whether any observed difference in 

college attendance between the two districts are explained by a student characteristic.  

Assumptions and Limitations 

In analyzing if there was a statistically significant different between the 

attendance rates of high school graduates at a four-year college or university between 

graduates of the KCPS system and graduates of the KCKPS system. It is important to 

realize that graduates of KCPS were required to take three mathematics courses for 

graduation, while graduates of KCKPS were required to complete four.  

This quantitative study’s intent was to complete a comparative analysis of college 

attendance rates between graduates of two urban school districts, KCPS and KCKPS. 

KCPS’ standard of mathematics coursework for graduation aligned to the state standard 

of three courses for a standard high school diploma but was misaligned to the state 

universities requirement of four completed mathematics courses for admittance 

(University of Missouri, 2020). In contrast, KCKPS’ district standard of mathematics 

coursework exceeded the state standard of three mathematics courses required for a 

standard high school diploma. One limitation to this study was that it only examined the 

relationship between mathematics coursetaking and college attendance at a four-year 

university, when controlling for grade point average and ACT Composite score. 
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However, Roderick et al. (2009) pointed out that, “‘college knowledge’, the ability to 

effectively search for and apply to college” (p.185) can play a role. Furthermore, this 

study looked at coursetaking requirements in mathematics. Although similar studies have 

coded mathematics courses as follows: No mathematics (1); Basic mathematics and pre-

algebra (2 and 3); Core secondary through algebra II (4 and 5); trigonometry, statistics, 

precalculus (6 and 7); and calculus (8) (Planty et al., 2006, A-26) this study coded only 

the number of successfully completed mathematics courses: 3, 4 or 5 and it failed to look 

at other coursetaking requirements outside of mathematics that could have a relationship 

with a student’s ability to gain admission into an institution of higher learning. 

In understanding the differences between this sample of graduates, inferences 

could be made about the population of high school seniors on a larger scale. This study 

was a secondary analysis, without identifiers, of graduating seniors in both KCPS and 

KCKPS over a three-school year period, including the graduating classes of 2017-2018, 

2018-2019 and 2019-2020. This study analyzed archived data on graduating seniors 

including their GPA, Math Coursework Taken and ACT Composite score. One limitation 

to the study was the transient nature of both KCPS and KCKPS students. Thus, the effect 

of students in transition was not addressed, and this study cannot be certain that all 

coursework was taken within the district, only that students met all requirements as a 

high school senior to earn a standard high school diploma.  

Additionally, this study examined attendance at a four-year college or university 

as indicated through National Student Clearinghouse (2021) at the census start date. It 

failed to define how counselors advise students who have or have not been identified as 

college bound. Additionally, it offered relationships between students in KCPS and 
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KCKPS attendance rate at a four-year college or university but failed to address rate of 

acceptance of those who were not actively attending college, as well as, examine summer 

melt. Ober’s et al. (2020), mixed methods analysis of mechanisms to support college 

enrollment found,  

“Many students face obstacles that can deter them from enrolling in college. By 

the time students enroll in their first year of college, they must have already 

overcome the challenges associated with selecting, applying to, and being 

admitted to college. Summer melt refers to the phenomenon in which motivated, 

and academically prepared high school graduates decide not to enroll in college, 

even though they have received admission.” (p. 119).  

Regardless, it is important to note that lower attendance rates at a four-year college or 

university from KCPS graduates compared to KCKPS graduates is likely due to lower 

acceptance rates as a result of not meeting basic admittance criteria related to 

mathematics coursework taken in high school.  

  



  

101 

 

CHAPTER 4 

FINDINGS 

This research study examined the relationship between high school mathematics 

course completion and its relationship with college attendance. The difference was 

examined through descriptive and differential statistics. The generalized difference was 

further evaluated by race analyzing specific outcomes for Black and Latinx students. To 

determine the difference, if any, statistical tests were conducted including descriptive 

statistics, proportion analysis and logistic regressions. Regression analysis aimed to 

compare the estimated differences in outcomes of Black and Latinx students. In this 

chapter, I present the results to the research questions and hypotheses presented in 

chapter three, as well as, additional findings to these statistical tests.  

Difference in College Attendance Rates 

In determining statistical significance, several statistical tests were completed in 

SPSS. Analysis one compared the average number of math credits earned by students in 

each respective district, KCPS and KCKPS. Students in KCPS were found to complete an 

average of 3.44 math credits before graduation. Due to the difference in coursetaking 

requirements for students graduating from Lincoln College Preparatory Academy in 

KCPS, which has a graduation requirement of four mathematics credits exceeding the 

district requirement of three and additional analysis was made. Lincoln graduates were 

found to have completed an average of 3.82 math credits. When removing these students, 

the average number of math credits earned by a KCPS student who did not attend Lincoln 

was 3.35. Students in KCKPS were found to complete an average of 4.20 math credits 

before graduation. Therefore, differences in coursetaking across the two districts aligned 
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with differences in graduation requirements. Student graduates in KCKPS on average 

completed 0.85 more math credits than student graduates of KCPS who did not attend 

Lincoln College Preparatory Academy and 0.76 more mathematics credits overall.  

Analysis two examined the association between the number of math courses taken 

in high school and college attendance. For this analysis a logistic regression was used to 

examine the correlation between the two variables, mathematics coursetaking and college 

attendance, where college attendance was a dichotomous outcome of yes or no. Overall, 

there was a positive correlation between mathematics coursetaking and college 

attendance with coursetaking serving as a predictor of college attendance.  

Figure 1 

Logistic Regression: Math Coursetaking and College Attendance at a Four-year College 

 

Note. The data for Logistic Regression: Math Coursetaking and College Attendance at a 

Four-year College utilizes SPSS to analyze data from KCPS (2020), KCKPS (2020) and 

National Student Clearinghouse (2021).  

Specifically, for every additional mathematics credit completed, the odds 

[Exp(B)] of attending a four-year college increased by a rate 1.820. Assuming an odds 

ratio of one is equal to the null hypothesis, meaning with changes on the predictor 

variable: mathematics coursetaking, there is no significant difference in the odds of 

attending college, then if a value of 1.0 falls within the lower and upper bounds at a 

confidence interval of 95% we maintain the null. In this case, 1.0 falls outside the lower 



  

103 

 

and upper bounds of 1.674 and 1.978, therefore we reject the null. Thus, mathematics 

coursetaking was found to be a significant predictor of attendance at a four-year college 

or university in this study.  

Figure 2 

Logistic Regression: Math Coursetaking and College Attendance  

 

Note. The data for Logistic Regression: Math Coursetaking and College Attendance 

utilizes SPSS to analyze data from KCPS (2020), KCKPS (2020) and National Student 

Clearinghouse (2021).  

The rate of attending some college increases by 2.025. Furthermore, 1.0 falls 

outside the lower and upper bounds of 1.879 and 2.182, therefore we reject the null and 

find that mathematics coursetaking is a significant predictor of attending some college.  

In KCPS, there was a positive correlation between math coursework completed 

and attendance at a four-year college or university.  
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Figure 3 

Logistic Regression: Math Coursetaking and College Attendance in KCPS 

 

Note. The data for Logistic Regression: Math Coursetaking and College Attendance in 

KCPS utilizes SPSS to analyze data from KCPS (2020) and National Student 

Clearinghouse (2021).  

For every additional mathematics course completed the odds [Exp(B)] of 

attending a four-year college or university increased by a rate of 2.119. In this case, 1.0 

falls outside the lower and upper bounds of 1.804 and 2.489, therefore we reject the null, 

finding that mathematics coursetaking is a significant predictor of four-year college 

attendance for KCPS students.  

A crosstabulation was used where the rows corresponded to the number of high 

school math courses taken and the columns identified if a student attended a two or four-

year college as seen from the National Student Clearinghouse (2021) data. The college 

attendance rates at each level of high school mathematics coursetaking are as follows for 

KCPS. 
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Table 13 

Crosstabulation of KCPS Students’ Mathematics Coursework and College Attendance   

Mathematics 

courses 

completed 

Attended 2-

year college 

Attended 4-

year college  

Did not attend 

college 

Total  

0 to 3.0 295 

19.28% 

194 

12.68% 

1,041 

68.04% 

1,530 

100.00% 

3.01 to 4.0 179 

19.37% 

297 

32.14% 

448 

48.48% 

924 

100.00% 

4.01 to 5.0 17 

20.73% 

16 

19.51% 

49 

59.76% 

82 

100.00% 

5.01 to 6.0 1 Student 

14.29% 

1 Student 

14.29% 

5 

71.43% 

7 

100.00% 

6.01 or more 0 0 1 

100.00% 

1 

100.00% 

 492 

19.34% 

508 

19.97% 

1,544 

60.69% 

2,544 

100.00% 

Note. The data for Crosstabulation of KCPS Students’ Mathematics Coursework and 

College Attendance  is from KCPS (2020) and National Student Clearinghouse (2021). 

In KCKPS, there was a positive correlation between math coursework completed 

and attendance at a four-year college or university.  
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Figure 4 

Logistic Regression: Math Coursetaking and College Attendance in KCKPS 

 

Note. The data for Logistic Regression: Math Coursetaking and College Attendance in 

KCKPS utilizes SPSS to analyze data from KCKPS (2020) and National Student 

Clearinghouse (2021).  

For every additional mathematics course completed, the odds [Exp(b)] of 

attending a four-year college or university increased by a rate of 2.103. In this case, 1.0 

falls outside the lower and upper bounds of 1.849 and 2.391 therefore we reject the null, 

finding that mathematics coursetaking is a significant predictor of four-year college 

attendance for KCKPS students. The college attendance rates at each level of high school 

mathematics coursetaking are as follows for KCKPS. 
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Table 14 

Crosstabulation of KCKPS Students’ Mathematics Coursework and College Attendance   

Mathematics 

courses 

completed 

Attended 2-

year college 

Attended 4-

year college  

Did not attend 

college 

Total  

0 to 3.0 32 

14.75% 

18 

8.29% 

167 

76.96% 

217 

100.00% 

3.01 to 4.0 612 

32.06% 

356 

18.65% 

941 

49.29% 

1,909 

100.00% 

4.01 to 5.0 323 

32.17% 

365 

36.35% 

316 

31.47% 

1,004 

100.00% 

5.01 to 6.0 33 

39.29% 

29 

34.52% 

22 

26.19% 

84 

100.00% 

6.01 or more 1 

11.11% 

4 

44.44% 

4 

44.44% 

9 

100.00% 

 1001 

31.06% 

772 

23.95% 

1,450 

44.99% 

3,223 

100.00% 

Note. The data for Crosstabulation of KCKPS Students’ Mathematics Coursework and 

College Attendance  is from KCKPS (2020) and National Student Clearinghouse (2021).  

Finally, the third analysis tested the difference in college attendance of the two 

districts, KCPS and KCKPS. This was completed utilizing a logistic regression model in 

two ways where the district was coded as a dummy variable with and without a predictor 

variable measuring a student characteristic. Thus, measuring whether the observed 

difference in college attendance between the two districts was explained by a student 

characteristic. The college attendance rate, of two or four-year for graduates of KCKPS 

was 55%, 15.69% higher than KCPS. In analyzing the difference in proportions for 

students who attended college in KCKPS compared to KCPS, a Z score of 8.068, with a 
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one tailed p-value of <.001 was found. Since the p-value is less than the significance 

level, .05, the decision is to reject the null hypothesis. It can be concluded that KCKPS 

graduates attend college at a statistically significant higher rate than graduates of KCPS.  

 Once this analysis was complete, I worked to answer the three research questions 

outlined in chapter three and their accompanying hypotheses. The results are as follows.  

Research question one and H1 statistical test results 

Research question one asked: Are the four-year college attendance rates of high 

school graduates from two districts, KCKPS and KCPS, with different mathematics 

requirements for graduation significantly different? In this district level hypothesis, the 

independent variable serves as a dummy variable, coded one (1) if the student attended 

high school in the district requiring four math courses, KCKPS, and zero (0) if the 

students attended high school in the district requiring three completed math courses for 

graduation, KCPS. I hypothesized that there was a statistically significant difference in 

the attendance rate of KCPS and KCKPS graduates at a four-year college or university. 

The proportion of KCKPS students who attended college was higher than the proportion 

of KCPS students who attended college.  

A crosstabulation was used where the rows corresponded to the two districts 

analyzed, KCPS and KCKPS, and the columns identified if a student attended a two or 

four-year college as seen from the National Student Clearinghouse (2021) data. The 

college attendance rates by districts were as follows.  
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Table 15 

Crosstabulation of District and College Attendance   

District Attended 2-

year college 

Attended 4-

year college  

Did not attend 

college 

Total  

KCPS 492 

19.34% 

508 

19.97% 

1,544 

60.69% 

2,544 

100.00% 

KCKPS 1,001 

31.05% 

772 

23.95% 

1,450 

44.99% 

3,223 

100.00% 

Note. The data for Crosstabulation of  District and College Attendance is from KCPS 

(2020), KCKPS (2020) and National Student Clearinghouse (2021). 

Students who graduated from KCKPS attended a four-year college or university 

at a rate of about 23.95% while students who attended KCPS attended a four-year college 

or university at a rate of about 19.97%. When looking at students who attended a two-

year college, 31.05% of KCKPS attended compared to 19.34% of KCPS graduates, a 

difference 11.71%. Overall, 60.69% of KCPS graduates attended no college compared to 

44.99% of KCKPS graduates, a difference of 15.70%.  

The only category in which KCPS out preformed KCKPS in college attendance 

was when looking at White students who attended a four-year college or university. Here, 

31.28% of White KCPS graduates attended a four-year college or university compared to 

16.97% of KCKPS graduates. However, it is worth noting that 70.49% of these white 

students attended Lincoln College Preparatory Academy in KCPS. When all Lincoln 

College Preparatory Academy students are removed from the data, due to the difference 

in the school’s expectations of completing four-years of math as compared to three, 

KCPS sent only 12.51% of its White graduates to a four-year college or university, 
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19.18% attended a two-year college and 68.31% attended no college compared to 44.99% 

in KCKPS, a difference of 23.32%.  

To address research question one, I examined college attendance utilizing a 

logistic regression analysis. This investigated if there was a relationship between the 

district a student graduated from and college attendance when controlling for GPA and 

ACT Composite Score. The model explained 28.1% (Nagelkerke R²) of the variance in 

college attendance and correctly classified 79.00% of cases.  

Figure 5 

Logistic Regression: Four-year College Attendance by District 

 

 

Note. The data for Logistic Regression: Four—year College Attendance by District 

utilizes SPSS to analyze data from KCPS (2020), KCKPS (2020) and National Student 

Clearinghouse (2021).  

The logistic regression model was statistically significant, at p<.001, KCKPS 

graduates were 1.248 times more likely to attend a four-year college or university than 

graduates of KCPS. Increasing ACT Composite Score (p<.001) and GPA (p<.001) were 

associated with an increased likelihood of attending a four-year college or university. The 

results revealed a predicted difference of .221 at a significance of .008.  Thus, there was 
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statistically significant difference in the college attendance rate between the two groups, 

graduates of KCKPS and KCPS. We reject the null. Graduates of KCKPS attended a 

four-year college or university at a significantly higher rate than graduates of KCPS.  

Research question two and H1 statistical test results 

Research question two asked: Are the four-year college attendance rates of Black 

high school graduates from two districts, KCKPS and KCPS, with different mathematics 

requirements for graduation significantly different? For this district level hypothesis, I 

hypothesized that there was a statistically significant difference in the attendance rate of 

Black KCPS graduates and Black KCKPS graduates at a four-year college or university. 

Therefore, the proportion of Black KCKPS students who attended college is higher than 

the proportion of Black KCPS students who attended college.  

A crosstabulation was used where the rows corresponded race and the columns 

identified if a student attended a two or four-year college as seen from the National 

Student Clearinghouse (2021) data. Thus, the college attendance rates by race for both 

districts are as follows.  
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Table 16 

Crosstabulation of KCPS Students’ Race and College Attendance   

Race Attended 2-

year college 

Attended 4-

year college  

Did not attend 

college 

Total  

Asian (A) 42 

28.00% 

30 

20.00% 

78 

52.00% 

150 

100.00% 

Black (B) 279 

18.36% 

307 

20.20% 

934 

61.45% 

1,520 

100.00% 

Latinx (H) 121 

18.97% 

100 

15.67% 

417 

65.36% 

638 

100.00% 

American 

Indian (I) 

1 

25.00% 

1 

25.00% 

2 

50.00% 

4 

100.00% 

Multi Racial 

(M) 

5 

16.67% 

9 

30.00% 

16 

53.33% 

30  

100.00% 

Pacific Islander 

(P) 

  7 

100.00% 

7 

100.00% 

White (W) 44 

22.56% 

61 

31.28% 

90 

46.15% 

195 

100.00% 

 492 

19.34% 

508 

19.97% 

1,544 

60.69% 

2,544 

100.00% 

Note. The data for Crosstabulation of KCPS Students’ Race and College Attendance  is 

from KCPS (2020) and National Student Clearinghouse (2021). 
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Table 17 

Crosstabulation of KCKPS Students’ Race and College Attendance   

Race Attended 2-

year college 

Attended 4-

year college  

Did not attend 

college 

Total  

Asian (A) 120 

42.86% 

77 

27.50% 

83 

29.64% 

280 

100.00% 

Black (B) 269 

27.28% 

245 

24.85% 

472 

47.87% 

986 

100.00% 

Latinx (H) 511 

31.76% 

382 

23.74% 

716 

44.50% 

1,609 

100.00% 

American 

Indian (I) 

3 

37.50% 

1 

12.50% 

4 

50.00% 

8 

100.00% 

Multi Racial 

(M) 

11 

20.75% 

18 

33.96% 

24 

45.28% 

53 

100.00% 

Pacific Islander 

(P) 

  5 

100.00% 

5 

100.00% 

White (W) 87 

31.06% 

47 

16.97% 

143 

51.62% 

277 

100.00% 

 1,001 

31.06% 

772 

23.95% 

1,450 

44.99% 

3,223 

100.00% 

Note. The data for Crosstabulation of KCKPS Students’ Race and College Attendance is 

from KCKPS (2020) and National Student Clearinghouse (2021). 

There were five students with missing race information from the graduating year of 2018 

in the KCKPS data, representing a 0.2% percent of the total graduates. Two of these five 

graduates attended a four-year college or university and three of the five did not attend 

college.  

Black students who graduated from KCKPS attended a four-year college or 

university at a rate of about 24.85% while Black students who graduated from KCPS 
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attended a four-year college or university at a rate of about 20.20%. Therefore, 4.65% 

more Black graduates attended a four-year college or university if they were graduates of 

KCKPS. In analyzing the difference in proportions for Black students who attended 

college in KCKPS compared to KCPS, a  Z score of 1.2960 was found, with a one tailed 

p-value of .1997. Since the p-value was greater than the significance level, .05, the 

decision was to fail to reject the null hypothesis. There was not enough evidence to 

conclude that the difference between 4-year college attendance for Black students was 

statistically significant. 

In contrast, Black students who graduated from KCKPS attended a two-year 

college or university at a rate of about 27.28% while Black students who graduated from 

KCPS attended a two-year college or university at a rate of about 18.36%. Therefore, 

8.92% more Black graduates attended a four-year college or university if they were 

graduates of KCKPS. A Z score of 2.4983 was found with a p-value = .0062. Since the p-

value was less than the significance level, .05, the decision was to reject the null 

hypothesis. It could be concluded that KCKPS Black graduates attended a two-year 

college at a statistically significant higher rate than Black graduates of KCPS. 

Furthermore, when looking at Black graduates overall, it was found that 61.45% of Black 

KCPS graduates received no college education, two or four-year, compared to just 

47.87% of Black KCKPS graduates, a difference of 13.58%. In comparing Black 

graduates of KCKPS to Black graduates of KCPS, a Z score of -4.8552 with a p-value of 

.0000 was found. Since the p-value was less than .05, we reject the null hypothesis and 

found that Black KCKPS graduates attended no college at a statistically significant lower 

rate than Black KCPS graduates.  
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Table 18 

Comparative Z scores and P-values of KCKPS vs. KCPS 

Race Attended 2-year 

college 

Attended 4-year 

college  

Did not attend 

college 

Asian (A) 1.7967 

.0362* 

0.8426 

.1997 

-2.9584 

.0015* 

Black (B) 2.4983 

.0062* 

1.2960 

.0975 

-4.8552 

.0000* 

Latinx (H) 3.1071 

.0009* 

1.9046 

.0284* 

-7.0006 

.0000* 

American Indian (I) 0.2425 

.4042 

0.1925 

.4237 

0 

.5000 

Multi Racial (M) 0.1974 

.4218 

0.2093 

.4171 

-0.5004 

.3084 

Pacific Islander (P)    

White (W) 1.0599 

.1446 

-1.7720 

.0382* 

0.8147 

.2076 

 5.0861 

.0000* 

1.6962 

.0449* 

-8.7061 

.0000* 

Note. The data for Comparative Z scores and P-values of KCKPS vs. KCPS  compares 

the difference in proportions utilizing information from Table 16: Crosstabulation of 

KCPS Students’ Race and College Attendance and Table 17: Crosstabulation of KCKPS 

Students’ Race and College Attendance utilizing data from KCPS (2020, KCKPS (2020) 

and National Student Clearinghouse (2021).  

Differences in proportions that are statistically significant are noted with an (*).  

To address research question two, I examined Black student’s college attendance 

utilizing a logistic regression analysis. This investigated if there was a relationship 

between the district a Black student graduated from and attendance at a four-year college 
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or university when controlling for GPA and ACT Composite Score. The model explained 

25.2% (Nagelkerke R²) of the variance in college attendance and correctly classified 

77.30% of cases.  

Figure 6 

Logistic Regression: Black Students’ Four-year College Attendance by District 

 

Note. The data for Logistic Regression: Black Students’ Four-year College Attendance by 

District utilizes SPSS to analyze data from KCPS (2020), KCKPS (2020) and National 

Student Clearinghouse (2021).  

The logistic regression model was statistically significant, at p<.001, Black 

KCKPS graduates were 1.315 times more likely to attend a four-year college or 

university than graduates of KCPS. Increasing ACT Composite Score (p<.001) and GPA 

(p<.001) was associated with an increased likelihood of attending a four-year college or 

university. The results revealed a predicted difference of .274 at a significance of .037.  

Thus, there was statistically significant difference in the college attendance rate between 

the two groups, Black graduates of KCKPS and Black graduates of KCPS. We rejected 

the null. Therefore, Black graduates of KCKPS attended a four-year college or university 

at a significantly higher rate than Black graduates of KCPS.  
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Research question three and H1 statistical test results 

Research question three asked: Are the four-year college attendance rates of 

Latinx high school graduates from two districts, KCKPS and KCPS, with different 

mathematics requirements for graduation significantly different? I hypothesized that there 

was a statistically significant difference in the attendance rate of Latinx KCPS graduates 

and Latinx KCKPS graduates at a four-year college or university. Therefore, the 

proportion of Latinx KCKPS students who attended college was higher than the 

proportion of Latinx KCPS students who attended college.  

Latinx students who graduated from KCKPS attended a four-year college or 

university at a rate of about  23.74% while Latinx students who graduated from KCPS 

attended a four-year college or university at a rate of about 15.67%. Therefore, 8.07% 

more Latinx graduates attended a four-year college or university if they were graduates of 

KCKPS. In analyzing the difference in proportions for Latinx students who attended 

college in KCKPS compared to KCPS, Z=1.9046, with a one tailed p-value of .0284 was 

found. Since the p-value was less than the significance level, .05, the decision was to 

reject the null hypothesis. It was concluded that KCKPS Latinx graduates attended a 

four-year college at a statistically significant rate than Latinx graduates of KCPS.  

Latinx students who graduated from KCKPS attended a two-year college or 

university at a rate of about 31.76% while Latinx students who graduated from KCPS 

attended a two-year college or university at a rate of about 18.97%. Therefore, 12.79% 

more Latinx graduates attended a four-year college or university if they were graduates of 

KCKPS. When looking at Latinx graduates who attended a two-year college a Z score of 

3.1071, with a one tailed p-value of .0062. . Since the p-value is less than the significance 
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level, .05, the decision is to reject the null hypothesis. It can be concluded that KCKPS 

Latinx graduates attend a two-year college at a statistically significant higher rate than 

Latinx graduates of KCPS. Even more significant is the fact that 65.36% of Latinx KCPS 

graduates received no college education, two or four-year, compared to just 44.50% of 

Latinx KCKPS graduates, a difference of 20.86%.  In this analysis, a Z score of -7.0006 

with a -value of .0000 was found. Since the p-value was less than the significance level, 

.05, the decision is to reject the null hypothesis. It can be concluded that KCKPS Latinx 

graduates attended no college at a statistically significant lower higher rate than Latinx 

graduates of KCPS. 

To address research question three, I examined Latinx student’s college 

attendance utilizing a logistic regression analysis. This investigated if there was a 

relationship between the district a Latinx student graduated from and attendance at a 

four-year college or university when controlling for GPA and ACT Composite Score. 

The model explained 36.6% (Nagelkerke R²) of the variance in college attendance and 

correctly classified 81.5% of cases.  
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Figure 7 

Logistic Regression: Latinx Students’ Four-year College Attendance by District 

 

Note. The data for Logistic Regression: Latinx Students’ Four-year College Attendance 

by District utilizes SPSS to analyze data from KCPS (2020), KCKPS (2020) and National 

Student Clearinghouse (2021).  

The logistic regression model was statistically significant, at p<.001, Latinx 

KCKPS graduates were 2.228 times more likely to attend a four-year college or 

university than graduates of KCPS. Increasing ACT Composite Score (p<.001) and GPA 

(p<.001) were associated with an increased likelihood of attending a four-year college or 

university. The results revealed a predicted difference of .801 at a significance of  <.001. 

Thus, there was statistically significant difference in the college attendance rate between 

the two groups, Latinx graduates of KCKPS and Latinx graduates of KCPS. We rejected 

the null. Latinx Graduates of KCKPS attended a four-year college or university at a 

significantly higher rate than Latinx graduates of KCPS.  

Student level hypothesis 

The final hypothesis was a student level hypothesis, in which the independent 

variable was the number of math courses a graduate took in high school. In this analysis 

the dependent variable, attendance at a four-year university was binary, meaning it had a 
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dichotomist outcome of yes or no. Therefore, an analysis was used to test the significance 

of difference between two sample proportions. When examining student level outcomes, 

I hypothesized that there was a significant, positive association between the number of 

math courses a student took in high school and the likelihood that they attended college. I 

found that number of mathematics courses completed and attendance at a four-year 

college or university were strongly positively correlated.  

To address this student level hypothesis, I examined students’ college attendance 

utilizing a logistic regression analysis. This investigated if there was a relationship 

between the number of math credits earned and attendance at a four-year college or 

university, controlling for GPA and ACT Composite Score. The model explained 28.6% 

(Nagelkerke R²) of the variance in college attendance and correctly classified 79.0% of 

cases.  

Figure 8 

Logistic Regression: Four-year College Attendance by Math Credits Earned, controlling 

for GPA and ACT Composite Score 

 

Note. The data for Four-year College Attendance by Math Credits Earned, controlling 

for GPA and ACT Composite Score utilizes SPSS to analyze data from KCPS (2020), 

KCKPS (2020) and National Student Clearinghouse (2021).  
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The logistic regression model was statistically significant, at p<.001, each 

additional math credit completed was 1.303 times more likely to attend a four-year 

college or university, when controlling for GPA and ACT Composite Score. The results 

revealed a predicted difference of .265 at a significance of  <.001. Thus, there was 

statistically significant difference in the college attendance rate between number of 

mathematics credits earned. We rejected the null. Graduates with more mathematics 

credits earned attended a four-year college or university at a statistically significantly 

higher rate.  

Summary of Findings 

The data for this study suggested that there were statically significant differences 

in the proportional attendance rate in college of KCKPS graduates compared to graduates 

of KCPS. Students who graduated from KCKPS attended a four-year college or 

university at a rate of about 23.95% while students who graduated from KCPS attended a 

four-year college or university at a rate of about 19.97%. In analyzing the difference in 

proportions for graduates of KCKPS compared to KCPS at a four-year college or 

university, Z=1.6962 with a one tailed p-value of .0449 was found. Since the p-value was 

less than the significance level, .05, the decision was to reject the null hypothesis. It can 

be concluded that KCKPS graduates attend a four-year college at a statistically 

significant higher rate than graduates of KCPS.  

When looking at students who attended a two-year college, 31.06% of KCKPS 

attended compared to 19.34% of KCPS graduates, a difference 11.72%.Comparing the 

differences in proportion of graduates who attended a two-year college a Z score of 

5.0861, with a one tailed p-value of .0000 was found. Since the p-value was less than the 
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significance level, .05, the decision was to reject the null hypothesis. It was concluded 

that KCKPS graduates attended a two-year college at a statistically significant higher rate 

than graduates of KCPS. Finally, overall 60.69% of KCPS graduates attended no college 

compared to 44.99% of KCKPS graduates, a difference of 15.70%. In this analysis, a Z 

score of -8.7061with a p-value of .0000 was found. Since the p-value was less than the 

significance level, .05, the decision was to reject the null hypothesis. It was concluded 

that KCKPS graduates attended no college at a statistically significant lower rate than 

graduates of KCPS. 

Figure 9 

Comparative Bar Graph of College Attendance Rates in KCKPS and KCPS 

 

Note. The data for Comparative Bar Graph of College Attendance in KCKPS and KCPS 

is from KCPS (2020), KCKPS (2020) and National Student Clearinghouse (2021).  
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Furthermore, there is a statistically significant association between graduating from 

KCPS and attending no college.  

I examined college attendance utilizing a logistic regression analysis. This 

investigated if there was a relationship between the district a student graduated from and 

college attendance, two or four-year, when controlling for GPA and ACT Composite 

Score. The model explained 26.7% (Nagelkerke R²) of the variance in college attendance 

and correctly classified 69.40% of cases. The logistic regression model was statistically 

significant, at p<.001, KCKPS graduates were 1.644 times more likely to attend some 

college than graduates of KCPS. Increasing ACT Composite Score (p<.001) and GPA 

(p<.001) were associated with an increased likelihood of attending a four-year college or 

university. The results revealed a predicted difference of .497 at a significance of <.001  

Thus, there was statistically significant difference in the college attendance rate between 

the two groups, graduates of KCKPS and KCPS. We reject the null. Graduates of 

KCKPS attended some college at a significantly higher rate than graduates of KCPS.  

When looking at Black students, KCKPS graduates attended some college at a 

1.554 higher rate than KCPS graduates. The results revealed a predicted difference of  

.441 at a significance of <.001, which was statistically significant. When looking at 

Latinx students, KCKPS graduates attended some college at a 2.588 higher rate than 

KCPS graduates. The results revealed a predicted difference of  .951 at a significance of 

<.001, which was statistically significant. Finally, when analyzing outcomes of White 

students, KCKPS White graduates attended some college at a 1.215 higher rate than 

White KCPS graduates but attended a four-year college or university at a rate of .885. 
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The results revealed a predicted difference of  .195 at a significance of .476 and -0.122 at 

a significance of .700, of which neither were statistically significant.  

Additionally, it is worth noting that students completed mathematics coursework 

at disproportionate rates as evidenced in the table below.  

Table 19 

Crosstabulation of Mathematics Coursework and District   

Mathematics courses 

completed 

KCKPS KCPS 

0 to 3.0 217 

6.73% 

1,530 

60.14% 

3.01 to 4.0 1,909 

59.23% 

924 

36.32% 

4.01 to 5.0 1,004 

31.15% 

82 

3.22% 

5.01 to 6.0 84 

2.61% 

7 

0.28% 

6.01 or more 9 

0.28% 

1 

0.04% 

 3,223 

100.00% 

2,544 

100.00% 

Note. The data for Crosstabulation of Mathematics Coursework and District  is from 

KCPS (2020), KCKPS (2020) and National Student Clearinghouse (2021) and is an 

extract of the information presented in Figure 1.   
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Figure 10 

Comparative Bar Graph of Mathematics Credits Completed in KCKPS and KCPS 

 

Note. The data for Comparative Bar Graph of Mathematics Credits Completed is from 

KCPS (2020), KCKPS (2020) and National Student Clearinghouse (2021).  

Overall, students in KCPS were found to complete an average of 3.44 math credits prior 

to graduation compared to 4.20 for graduates of KCKPS, a difference of 0.8 mathematics 

credits.  

This finding works in alignment with the data for this study which showed that 

there were statistically significant differences for research questions one, two and three. 

Overall, KCKPS graduates attended both two and four-year college or university at a 

statistically significant higher rate than KCPS graduates. Furthermore, graduates of 

KCKPS attended no college at a statistically significant lower proportion than KCPS 
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graduates. This same result was present when specifically analyzing Latinx graduates. 

The results for research question two, measuring the college attendance rates of Black 

graduates at a four-year college or university was found to be statistically significant only 

when controlling for GPA and ACT Composite score. However, KCKPS Black graduates 

attended a two-year college at a statistically significant higher proportion. Furthermore, 

KCKPS Black graduates attended no college at a statistically significant lower rate than 

Black graduates of KCPS.  

The final chapter, chapter five, will discuss the implications of this study and its 

limitations. The challenges present within the data are discussed and suggestions for 

future work, including equity-based leadership for increasing mathematics coursetaking 

and college attendance are presented.  
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CHAPTER 5 

IMPLICATIONS, LIMITATIONS AND FUTURE RESEARCH 

The amount of mathematics coursework that an individual completes in high 

school is related to college attendance. The purpose of this study was to determine if a 

relationship existed between the amount of high school mathematics coursework a high 

school graduate completed and the rate of attendance at a four-year college or university. 

In addition, the intent was to determine if graduates of KCKPS attended college at a 

higher rate than graduates of KCPS, possibly due to the increased number of mathematics 

courses required for graduation.  

The foundation of this study was developed in the previous chapters. Chapter one 

provided an overview of this study and introduced the focus which specifically looked at 

the association between district expectations for math course taking in KCPS verses 

KCKPS and their graduates’ attendance at a four-year college or university. As noted, 

there are significant differences in the requirements necessary for a standard high school 

diploma across state and district lines. Chapter two presented a detailed review of 

research and theories related to the concepts of: mathematical knowledge, college 

knowledge, academic advising and leadership the literature review topics chosen to be 

examined for this study. Chapter three outlined the methodology present in this 

comparative, quantitative study and chapter four documented a comprehensive review of 

the findings. The discussion that follows will include a review of the implications and 

limitations of this study, as well as, recommendations for future research.  
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Discussion and Implications 

In examining correlation for this study, it is important to note that college 

attendance was defined as attendance on the census date of the university (National 

Student Clearinghouse, 2021). For matching purposes, the respective school districts, 

KCKPS and KCPS, sent names and social security numbers to the National Student 

Clearinghouse (2021) which engages in a logic path matching process. The student 

records were found based on the following level of importance:  

1. Social Security number, previous SSN, StudentTracker profile, school ID + 

student ID 

2. Full name (first, middle, last) + date of birth 

3. Name (first, last) + date of birth 

4. Swap name + date of birth 

5. Full name + address 

6. Previous full name + date of birth 

7. Last name + date of birth 

8. First name + date of birth 

9. No match 

According to the National Student Clearinghouse (2021), the “match rate is 

approximately 94 percent accurate, which accounts for the 2.4 percent of student 

enrollment files for institutions that are not participating with the Clearinghouse and 

approximately 3.6 percent expected matching errors” (p.1).  

In this study, significance was found between mathematics coursework in high 

school and college attendance at a four-year college or university as measured on the 
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census date of that specific institution. These findings support the work of Hirschl and 

Smith (2020) who found, the high school a student attends plays a, “crucial role in the 

college attendance process” (p.568) and is related to later outcomes even when 

controlling for pre-high school characteristics. Hirschl and Smith (2020) noted that 

“researchers have found that high schools still have large effects on college attendance, 

while having relatively meager effects on students’ academic achievement as measured 

by standardized achievement tests” (p.567-568). Therefore, the high school that a student 

attends matters. In fact, leveraging value-added-type methods researchers have found that 

movement from a 10th percentile school to a 90th percentile school increases a student’s 

probability of later attending college by 10 to 20 percent (Altonji & Mansfield, 2011, 

2018; Hirschl & Smith, 2020; Jennings et al., 2015). Although it is unclear the specific 

methods which support this shift, one assumption can be the role of expectations in 

facilitating college preparatory coursework (Adleman, 2006; Klugman, 2012).  

An example of this shift in expectations is present within KCPS. In examining the 

differences between prescribed and enacted policy, it is important to note that, “intended 

outcomes of educational policies are seldom identical with these policies’ factual 

outcomes” (Schulte, 2018, p. 624). For example, in this research study Lincoln College 

Preparatory Academy, a KCPS high school, required four credits of mathematics for a 

standard high school diploma, exceeding the three credits required by both the district 

and state and increasing the overall graduation credit requirement from 24 to 27 credits. 

This difference showcased a difference in expectations through prescribed and enacted 

policy.  
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This shift in expectation raises many equity-based questions, including: who these 

students are and what occurs when they are removed as a subpopulation of  the district. 

As it turns out, White students are significantly over represented in the population of 

Lincoln, present at a rate greater than two times that of other district high schools. 

Furthermore, Black students are significantly underrepresented, seen as graduates at a 

rate of 0.72 relative to the district population.  

Table 20 

Comparative Crosstabulation of KCPS Enrollment by Race   

Race Lincoln  District Representation 

Asian (A) 26 

5.68% 

150 

5.90% 

Black (B) 198 

43.23% 

1,520 

59.75% 

Latinx (H) 147 

32.10% 

638 

25.08% 

American Indian (I) 2 

0.44% 

4 

0.16% 

Multi Racial (M) 14 

3.06% 

30 

1.18% 

Pacific Islander (P)  7 

0.28% 

White (W) 71 

15.50% 

195 

7.67% 

   

Note. The data for Comparative Crosstabulation of KCPS Enrollment by Race is from 

KCPS (2020) and National Student Clearinghouse (2021). 
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Furthermore, graduates of Lincoln are attending a four-year college or university 

at a significantly higher rate than the district average. This fact raises the question as to 

why KCPS knows that four mathematics credits are required for students to gain access 

to high education, however, despite knowledge of this are not providing students with the 

opportunity to attend. There must be action made to ensure that all students, if they so 

choose, are able to attend college. This means, from a policy perspective, that all students 

should be expected to complete four mathematics courses in high school. As it stands, 

KCPS is placing students in a position where they only are college eligible if they attend 

a college preparatory academy in high school. This practice is inequitable. All students 

have the right to attend and earn an equitable and excellent education regardless of the 

high school they attend. 
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Table 21 

Crosstabulation of KCPS Enrollment and College Attendance   

KCPS School Attended 2-

year college 

Attended 4-

year college  

Did not attend 

college 

Total  

Central 50 

15.15% 

47 

14.24% 

233 

70.61% 

330 

100.00% 

Lincoln 92 

20.09% 

247 

53.93% 

119 

25.98% 

458 

100.00% 

Northeast 83 

19.35% 

44 

10.26% 

302 

70.40% 

429 

100.00% 

Paseo 49 

23.44% 

66 

31.58% 

94 

44.98% 

209 

100.00% 

East 158 

21.24% 

65 

8.74% 

521 

70.03% 

744 

100.00% 

Southeast 60 

16.04% 

39 

10.43% 

275 

73.53% 

374 

100.00% 

 492 

19.34% 

508 

19.97% 

1,544 

60.69% 

2,544 

100.00% 

Note. The data for Crosstabulation of KCPS Enrollment and College Attendance is from 

KCPS (2020) and National Student Clearinghouse (2021). 

Historically, KCPS required four mathematics courses for graduation compared to 

the three that is currently required. This begs the question as to why such a change 

occurred. As the researcher, I wonder if the change resulted from a need to raise 

graduation rates to meet the pressure to regain accreditation, after being the first district 

in the nation to lose accreditation in 2000. If so, a thorough analysis is needed to unwrap 

what is best for kids - a diploma that does not grant them access to higher education if 

they so desire or a publicized increase in graduation rates by the district.  
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It is important to note, that the KCKPS data did not provide school codes which 

allowed for a breakdown of outcomes by high school. KCKPS also has a college 

preparatory academy, however, the same coursework expectations are applied to all 

students for graduation. All students were required to complete four mathematics credits 

for a standard high school diploma, regardless of their status as a student at a college 

preparatory academy.  

Limitations 

The first limitation of this study was that it failed to justify causation. Although 

this study found that there was a relationship between mathematics coursework 

completed and college attendance, it failed to discern impact. Impact is defined by its 

ability to, “have a direct effect or impact on” (Merriam-Webster, 2021). Thus, due to 

several uncontrolled variables, most notably the role of various stakeholders on student’s 

decision to attend college, including parents and counselor’s causation cannot be 

proclaimed. Furthermore, although the proportion of KCKPS students who attended 

college is higher than the proportion of KCPS students who attended it cannot be certain 

that mathematics coursework alone accounted for the statistically significant difference in 

the attendance rate of graduates from KCPS and KCKPS at a four-year college or 

university.   

An additional limitation present in the study and identified in chapter one is the 

transient nature of students. As noted, the effect of transition on students was not 

addressed in this study. It was not a condition of the study that coursework by students be 

completed in the respective district. Thus, this study cannot be certain that classes were 

inherently the same, but rather that students met all requirements as a high school student 
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to earn a standard high school diploma in their respective district. Present in the KCKPS 

data is evidence of this. Specifically, there were transcripts with .5 increments of 

mathematics. I was told that these were likely taken from students who transferred from 

outside of the U.S. rather than being an internal system for dispersing credits.  

Another limitation is found in the inclusion of data. This study looked at the 

number of mathematics credits earned and their relationship with college attendance 

rather than the specific course sequence completed or the quality of mathematics 

teaching.  

In KCKPS (2020) the maximum course sequence allows for nine mathematics 

credits to be completed if completed in this way:  

• Grade 8: Algebra 1; one year in length 

• Grade 9: Geometry (Semester 1) & Algebra 2 (Semester 2) 

• Grade 10: Probability and Statistics (Semester 1) & Pre-Calculus (Semester 2) 

• Grade 11: KCKCC College Math (Semester 1) & KCKCC College Math 

(Semester 2) 

• Grade 12: KCKCC College Math (Semester 1) & KCKCC College Math 

(Semester 2) 

The following chart provided guidance on when specific mathematics classes should be 

taken.  
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Figure 11 

KCKPS Mathematics Coursetaking Guide 

 

Note. The data for KCKPS Mathematics Coursetaking Guide is from KCKPS (2020).  

In comparison, the typical mathematics coursework sequence for a KCPS student was not 

clearly documented on the district website. Instead a list of classes available was posted. 

These include:  

• Math 7 

• Math 8 

• Algebra 1 

• Algebra 2 
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• Geometry 

• Statistics and Probability 

• Pre-Calculus 

• College Algebra 

• Calculus 

• IB Math Students 

• IB Math SL 

Finally, present in the data for KCKPS were math course completions that include 

decimal increments. In speaking with KCKPS, it was noted that each math course 

scheduled in KCKPS was one credit in total, however, students earned the credit to the 

transcript in .5 parts. There are two examples of how this happened. If a course, such as 

Algebra 1, was one year in length then at the end of the first semester the transcript said 

.5 math. This occurred at the end of semester two as well. Similarly, if the student was 

enrolled in a mathematics class that was one semester in length the .5 credit is written 

onto the transcript at the end of quarter one and two or quarter three and four.  

Leadership for equity 

This data analysis represents a larger conversation around equity verses equality 

in education. Ladson-Billings (2006) and Millner IV (2012) posit that in America’s 

education system the achievement gap disparities that are represented between students 

of color and White affluent students are opportunity gaps (Milner IV, 2012). Ladson-

Billings (2006) further contends that these opportunity gaps are instead educational debts 

due to historical, economic, socio-political and moral components that have created 

unequal debt toward students of color. Therefore, we must recognize the systemic 
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inequities that exist in education. Furthermore, we must provide students of color the 

same expectations, opportunities and supports, in this case, four years of high-quality 

mathematics instruction to place Black and Latinx students on an equal playing field.  

Evans (2013) noted how persistent inequities, “illustrate how woefully unprepared 

many school and district leaders are to adequately lead, create and cultivate educational 

environments where all of the children in their care are achieving academic success” 

(p.105). An example present in this study is the inconsistency in expectations of 

mathematics coursework aligning to outcomes. Galloway and Ishimaru (2017) note that 

educational systems lack, “explicit articulation of leadership practices and tools focused 

on fairness in processes, structural and learning conditions, and student outcomes within 

the context of an unequal playing field for nondominant students and communities” (p.3). 

In this case, the learning systems and structures created for KCPS students do not allow 

for success beyond high school. Although specifically outlined in the comparison of 

college attendance for students of KCPS, which required three mathematics credits for a 

standard high school diploma compared to KCKPS which required four, it can be 

assumed that the scope of low expectations far exceeds what is measured in this study. 

This is because as previously noted, 27 states require only three years of mathematics 

coursework for graduation (Macdonald et al., 2019). Thus, if the data from this study was 

to be replicated on a national scale, the findings would suggest gross inequities in the 

college attendance rates of students based on the expectations for coursework completion 

placed upon them, which in many cases expects less of  Black and Latinx students.  

The expectations of learners in the completion of mathematics courses and the 

expectations placed upon them for admission into higher education allow for significant 
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gaps. Despite the development of leadership standards to mold practice and pedagogy 

there has been little thought in addressing equity and rectifying historically oppressive 

practices which have resulted in outcome disparities (Anderson, 2009, 2001; Anderson et 

al., 2002; Cambron-McCade & McCarthy, 2005; English, 2005; Galloway & Ishimaru, 

2017; Marshall & McCarthy, 2002; Tillman et al., 2003). This lack of intentional leader 

development around developing a critical consciousness does not allow for the shift 

necessary in, “addressing the systemic and structural barriers that have led to an 

accumulated education “debt” (Ladson-Billings, 2006), manifested by persistent racial 

disparities” (Galloway & Ishimaru, 2017, p. 7). An intentional investigation and critique 

is necessary to ensure equitable leadership practices. In order “to carry out equitable 

leadership practices, leadership and organizations must shift from efforts that manifest a 

deficit articulation of problems and solutions that seek to address structural and systemic 

conditions, processes, and barriers that exacerbate social inequities” (Galloway & 

Ishimaru, 2017, p.7). This is only possible through transformative work which allows for 

the elimination of marginalization in schools.  

Recommendations for Future Research 

The results of this study allow for many questions to develop surrounding the 

further exploration of mathematics course requirements across districts and states, 

especially in their connection with the ability of students to access higher education. One 

recommendation for future research would include a study that examines college 

attendance of high school graduates from two districts within the same state with similar 

populations and differing district mathematics requirements for graduation.  
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Furthermore, it is essential to further examine and delineate the differences in 

prescribed verses enacted policy, especially its position within leadership. Organizational 

or policy translation involves the picking of policy components that are deemed 

compatible with the local environment, sellable to a community or beneficial given local 

conditions (Schulte, 2013; Steiner-Khamsi, 2005). According to Schulte (2018), “it is 

widely known that there is a discrepancy between educational policy on the one side and 

teaching and learning practices on the other” (p. 624). As is the case in KCPS, the 

prescribed policy is that all graduates are required to complete three years of 

mathematics, however, the enacted policy of some graduates, those from Lincoln College 

Preparatory Academy, is that they are required to exceed the district and state 

requirement by completing four mathematics courses required by their school. Thus, 

future attention must be drawn to the larger political narratives that are created through 

the politics of use. School buildings, districts and states must act in alignment to produce 

the best possible outcomes for all students. Students should be empowered to make 

decisions for the future when equipped with the knowledge to do so. The mismatch in 

expectations between schools, districts and states with that of colleges and universities 

within them does not allow students to meet the demands necessary to find success on the 

path they have planned for themselves. Therefore, it is critical that district and state 

graduation policy changes occur to align to the entrance requirements for a four-year 

college or university.  

Conclusion 

This study emerged from a desire to explore the impact of a mismatch in 

expectations. Although I do not believe that all students must attend college to live a 
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successful life, I do feel that college should and must be an option available to anyone 

who desires that path. Teachers, counselors, administrators and district officials have the 

opportunity and responsibility to change the trajectory of students’ lives. College-ready is 

defined and applied to, “(1) students who are considered to be equipped with the 

knowledge and skills deemed essential for success in university, college and community-

college programs, or (2) the kinds of educational programs and learning opportunities 

that lead to improved preparation for these two and four-year collegiate programs” (Great 

Schools Partnership, 2013, p. 1). Deeming a student college-ready by encouraging them 

to participate in advanced mathematics, including Algebra I in eighth grade, should not 

be the only path to college. Instead, all students should be equipped with the knowledge 

and skills to make the decision for themselves, instead of being surprised or disappointed 

when they are unable to gain access after failing to meet basic entrance requirements late 

in high school. Knowledge is power. Furthermore, by not encouraging strong 

coursetaking to most students, KCPS is limiting the learning opportunities that lead to 

improved preparation and in turn creating inequitable circumstances and systems for 

most students within the system.  

This work uncovered a comparative analysis of two similar districts and the 

relationship between mathematics coursework completed because of enacted policy and 

attendance at a four-year college or university. “In spite of recent increases in general 

participation in post-secondary education, rates remain low for lower-income/working-

class students from inner-city and minority ethnic groups” (Livingstone & Stowe, 2007, 

p. 91). Furthermore, according to Archer and Yamashita (2003) a smooth transition from 

high school to work or high school to college is not the lived experience of these 
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individuals. Therefore, it is critical that districts and states are intentional about providing 

opportunities to best support students in building readiness. The statistically significant 

evidence is clear. Students who complete more mathematics courses attend college at a 

greater rate. Furthermore, possibly because of a difference in policy, KCKPS send 3.98% 

more students to a four-year college or university and 11.71% more students to a two-

year college than KCPS. Thus, action and initiation of policy changes is required.  
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